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PREFACE

The main object of this book is to introduce, to such

English readers as may be curious in the matter of music,

the writings of the foremost musical theorist of Ancient

Greece ; and with this object in view I have endeavoured to

supply a sound text and a clear translation of his great work,

and to illustrate its more obscure passages by citations from

other exponents of the same science. But further, since the

mind of the modern reader is apt to be beset by prejudices

in respect of this subject—some of which arise from his

natural but false assumption that all music must follow the

same laws that govern the only music that he knows, while

others are due to the erroneous theories of specialists which

have been accepted as certain truths by a public not in

possession of the evidence—I have thought it necessary to

deal at some length with those prejudices ; and this is the

chief aim of the Introduction.

The critical apparatus differs from that of Marquard in

including the readings of as given by Westphal, and cor-

recting from my own collation of the Selden MS. many
incorrect reports of its readings.

I wish to express my thanks to the Provost of Oriel

College, Oxford, Mr. Mahaffy, and Mr. L. C. Purser, for

reading the proofs, and for many useful suggestions ; to

Mr. Bury for advice on many difficult passages of the text

;

and above all to another Fellow of Trinity College, Dublin,

Mr. Goligher, for most generous and valuable aid in the

preparation of the English Translation.

HENRY S. MACRAN.
Trinity College, Dublin.

Sept. 1902.
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INTRODUCTION

.—On the Development of Greek Music.

I. Music is in no sense a universal language. Like its

sister, speech, it is determined in every case to a special

form by the physical and mental character of the people

among whom it has arisen, and the circumstances of their

environment. The particular nature of music is no more

disproved by the fact that a melody of Wagner speaks to

German, French, and English ears alike, than is the particular

nature of speech by the fact that the Latin tongue was at

one time the recognized vehicle of cultivated thought

throughout the civilized world.

Further, this limitation which is common to music and

speech leads to a more complete isolation in the case of

the former. The primary function of language is to give

us representations, whether of the facts of the world and

the soul, or of the ideals of thought, or of the fancies of

the imagination : and to appeal to our emotions through

the representation of such facts, ideals, or fancies. This

service, so far as we are capable of perception and feeUng,

any strange language may be made to render us at the cost

of some study. But we are aware that our own language

has another power for us ; that of waking immediately in us

emotions in which are fused beyond all analysis the effects

of its very sounds and the feelings that are linked to those

sounds by indissoluble association. It is here that begins

the real isolation of language, the incommunicable charm

of poetry that defies translation. But the whole meaning

of music depends upon this immediate appeal to our

emotions through the association of feeling with sensation

;

MACRAW I



INTRODUCTION

and so the strangeness of the foreign music of to-day, and

of the dead music of the past is insuperable, for they are the

expressions of emotions which their possessors could not

analyse, and we can never experience.

2. The same contrast appears when we consider music

in relation to painting and the other arts of imagery. These

latter appeal to the emotions no less than music, but they

do so in the first instance mediately, through the representa-

lion of certain objects. It is quite true that here, as in the

case of the emotions indirectly raised by language, the culti-

vation of a certain mental habit is a necessary condition of

our receiving the proper impression from any work of art.

But in painting and sculpture the mental habit consists

primarily in our attitude not to the manner of the repre-

sentation but to the object represented, whereas in music it

consists in our attitude towards the expression itself.

The incommunicable character of music finds a striking

illustration in the effect which the remnants of ancient Greek

melody produce on the modern hearer. Some years ago,

for example, Sir Robert Stewart delivered a lecture in

Trinity College, Dublin, on the Music of Distant Times

and Places ; and illustrated it by specimens from various

nationalities and periods, an ancient Greek hymn being

included in the number. It was the unanimous verdict

of all the musicians present that, while the music of the

less civilized nations was often crude, barbarous, and

monotonous in the highest degree, the Greek hymn stood

quite alone in its absolute lack of meaning and its

unredeemed ugliness ; and much surprise was expressed

that a nation which had delighted all succeeding genera-

tions by its achievements in the other arts should have

failed so completely in the art which it prized and practised

most. Yet all this criticism is an absurdity based on the

fallacy that music is a universal language. It presupposes

2



THE DEVELOPMENT OF GREEK MUSIC

absurdly that a melody is meaningless if it means nothing

to us, and it forgets with equal absurdity that the beauty of

anything for us is conditioned by our power to appreciate it,

and our power to appreciate it by our familiarity with it.

3. But though it is impossible for us now to recover the

meaning of this dead music of ancient Greece, and well-nigh

impossible to accustom our ears to appreciate its form, we

can at least study as a matter of speculative interest the laws

of its accidence and syntax as they have been handed down

to us by its grammarians. To this end our first step must

be to make our conceptions clear as to the formal nature

of music in general. We have already seen that the function

of music is to evoke certain moods in us by the association

of feelings with sensations. But the material of these

sensations it does not find in nature, but provides for itself,

by creating out of the chaos of infinite sounds a world of

sound-relations, a system in which each member has its

relation to every other determined through the common
relation of all to a fixed centre. The idea of such a system

implies two facts. In the first place, no sound is a musical

sound except as perceived in its relation to another sound

;

in the second place, there is a direction in this relation in

that one of the two related sounds must be perceived to be

the inner, or nearer to the centre ^ Thus in the chord

/
^-^ or in the progression ^

the sounds / and c become musical through their relation

to one another, and through the perception in any particular

case that one of them is more central than the other ; in

the key of C for example that the c^ in the key of ^B that

the/is nearer the musical centre or tonic.

^ Nearer, that is, in respect of similarity, not of contiguity. In

this sense, the nearest note to any given note is its octave,

R 2 3



INTRODUCTION

But just as the arithmetical intuition cannot apprehend all

relations with equal ease, but finds for example the relation

J more intelligible than -^ ; and as the sight apprehends

the relation of a line to its perpendicular more readily than

the relation between two lines at an angle of 87 degrees,

so there stand out from among the infinite possible sound-

relations a limited class, commonly called concords, which

the ear grasps and recognizes without effort and immediately,

and these form the elements of every musical system. Not

indeed that all musical systems are founded on the same

elementary relations. Universally recognized as belonging

to this class are the relations between any sound and its

octave above or below, either being regarded as tonic ; the

relation between a sound and its Fourth above, the latter

being regarded as tonic ; the relation between a note and

its Fifth above, the former being regarded as tonic. But

the relation of the Major Third which plays such a pro-

minent part in modern music has no place as an elementary

relation in the system of Ancient Greece.

4. But evidently these few relations would go but a little

way in the constitution of a system, and music to extend its

sphere has recourse to the mediate perception of relations.

Thus there are sound-relations, which the ear, unable to

grasp them immediately, can apprehend by resolving them

into the elementary concords. In our diatonic scale of c

for example, the relation of ^ to ^ is resolved into the

relation of d to g, and of g to c. Thus there enter into

a musical system, besides the elementary concords, all those

sound-relations which result from their composition ; and

to the complexity of such compound relations there seems

to be no limit either in theory or in practice. There is no

chord, no progression however complex, however unpleasant

at first hearing, of which we can assert that it is musically

impossible. The one thing needful to make it musical is

4



THE DEVELOPMENT OF GREEK MUSIC

that the relation of its parts to one another and to the

preceding and succeeding sounds be comprehensible.

It is also possible, though perhaps a sign of imperfect

development, that a note may enter into a musical system

through being related indeterminately to a member of that

system. Thus we might admit a passing note as leading

to or from a fixed note, without the position of the former

being exactly determined.

Sound-relations can be perceived between simultaneous

and successive sounds alike. In the former case we have

harmony in the modern sense of the word, in the latter

melody ; the difference between these phases of music

being accidental, not essential.

The development of a system such as we have been

considering will proceed upon two lines. On the one hand

the craving for diversity will lead to new combinations of

relations, and so to the widening of the system and the

multiplication of its members; while on the other hand

the growing sense of unity will press for a closer determina-

tion of the relations, and result in the banishment of those

notes whose relations cannot be exactly determined.

5. In the music of Ancient Greece we are able to trace,

though unfortunately with some gaps, the first steps of such

a development. The earliest students of the science, in

endeavouring to establish a scale or system of related notes,

started as was natural from the smallest interval, the bounding

notes of which afforded an elementary relation. This they

found in the interval of the Fourth, in which the higher note

is tonic ; and this melodic interval, essentially identical with

our concord of the Fifth, may be regarded as the funda-

mental sound-relation of Greek music. When they had thus

secured a definite interval on the indefinite line of pitch, their

next concern was to ascertain at what points the voice might

legitimately break its journey between the boundaries of this

5



INTRODUCTION

interval. But how were these points to be ascertained?

Plainly, not by the exact determination of their relation to

the bounding notes ; for the Fourth was the smallest interval

the relation of whose bounding notes the Greek ear could

immediately apprehend; and for mediate perception the

musical idea was as yet immature. Consequently, the in-

termediate notes, whatever they might be, could only be

apprehended as passing notes, indeterminately related to

the boundaries of the scale. Evidently then the number

of such notes must be limited. The sense of unity which

suffers by any inadequate determination of relations would

be completely lost if the indeterminate relations were un-

duly multiplied. From these considerations resulted one of

the first laws of Greek melody. The scale that begins with

any note, and ends with its Fourth above is at most a

tetrachord or scale of four notes— two bounding or con-

taining notes, two intermediate or contained.

6. Again ; although for the theorist a minimum of musical

interval is as absurd as a minimum of space or time, yet,

for the purposes of art, it was impossible that any two of

these four points of the scale should lie so close together

that the voice could not produce, or the ear distinguish the

interval between them. Was it then possible to determine

for practical purposes the smallest musical interval? To

this question the Greek theorists gave the unanimous reply,

supporting it by a direct appeal to facts, that the voice can

sing, and the ear perceive a quarter-tone^; but that any

smaller interval lies beyond the power of ear and voice alike.

Disregarding then the order of the intervals, and con-

sidering only their magnitudes, we can see that one possible

division of the tetrachord was into two quarter-tones and
' The tone is }' (not mathematically) determined as the

difference between the concord of the Fourth and the concord of

the Fifth. These latter again are musically determined by the direct

evidence of the ear.

6



THE DEVELOPMENT OF GREEK MUSIC

a ditone, or space of two tones ; the employment of these

intervals characterized a scale as of the Enharmonic genus.

Or again, employing larger intervals one might divide the

tetrachord into, say, two-thirds of a tone, and the space of

a tone and five-sixths : or into two semitones, and the space

of a tone and a half. The employment of these divisions

or any lying between them marked a scale as Chromatic.

Or finally, by the employment of two tones one might

proceed to the familiar Diatonic genus, which divided the

tetrachord into two tones and a semitone.

Much wonder and admiration has been wasted on the

Enharmonic scale by persons who have missed the true

reason for the disappearance of the quarter-tone from our

modern musical system. Its disappearance is due not to

the dullness or coarseness of modern ear or voice, but to the

fact that the more highly developed unity of our system

demands the accurate determination of all sound-relations

by direct or indirect resolution into concords ; and such

a determination of quarter-tones is manifestly impossible \

7. But the constitution of our tetrachord scale is not yet

completed. We have ascertained the maximum number

and the various possible magnitudes of the intervals; but

their order has yet to be determined. In the Enharmonic

genus, for example, when we are passing to the tonic from

the Fourth below^ shall we sing quarter-tone, quarter-tone,

ditone; or ditone, quarter-tone, quarter-tone; or quarter-tone,

ditone, quarter-tone; or are all these progressions equally

legitimate? To these questions the Greek theorists give

the unquaHfied and unanimous answer, not defending it by

any argument, that in all divisions of a tetrachord in which

the highest note is tonic, and the lowest a Fourth below, the

lowest interval must be less than or equal to the middle,

and less than the highest.

' See below, note on p. 115, 1. 3.

7
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Thus the schemes of the tetrachord scales in the three genera

are finally determined as they appear in the following table:

—

TABLE 1.

SCHEME OF THE ENHARMONIC TETRACHORD SCALE

OF THE TONIC A.

i s
SCHEME OF THE CHROMATIC TETRACHORD SCALE

OF THE TONIC A.

$ ^ 3
SCHEME OF THE DIATONIC TETRACHORD SCALE

OF THE TONIC A.

f^^
In this table the following points are to be noted :

—

(i) The sign is used to signify that the note before

which it is placed is sharpened a quarter-tone.

(2) The distinction between the definitely determined

bounding notes, and the indeterminate passing notes is

brought out by exhibiting the former as minims, the latter

as crotchets.

(3) Several divisions are possible in the Chromatic and

Diatonic genera (see below, p. 116): those taken in this

table are merely typical.

8. The importance of this tetrachord scale can hardly be

overrated, for it is the original unit from the multiplication

of which in various positions arose all the later Greek

scales : and it is to be observed that the tonality of this

scale is most distinctly conceived and enunciated by the

theorists. Aristoxenus is never weary of reminding us that

the mere perception of intervals cannot enable us to under-

8



THE DEVELOPMENT OF GREEK MUSIC

stand a succession of notes ; that we must also apprehend

the^ function of each individual in the series.

Thus the highest note of the tetrachord, which at a later

period when the scale was enlarged, obtained from its

position the name of Mese, or middle note, holds in relation

to the lowest note the function of an or foundation, in

other words of a tonic. For just as cause and effect, though

they exist only in their relation to one another, do not

discharge like functions in that relation inasmuch as the

effect leans upon the cause, but not the cause upon the

effect ; so though the highest and lowest notes of the tetra-

chord are musical notes only through their relation to one

another, yet that relation is conceived as implying the

dependence of the lower upon the higher, but not of the

higher upon the lower. The intermediate notes again are

regarded as mere stopping places of approximately deter-

mined position in the passage between the boundaries.

According to the Greek terminology they are or

movable notes as distinguished from the eWoJTes or fixed

notes, between which they stand. For since the essence

of a note is not its place in a group, but its function in

a system, an Enharmonic, a Chromatic, and a Diatonic

passing note are not to be regarded as three notes, but as

one variable note in three positions.

Even if we disregard the Enharmonic and Chromatic

genera, and confine our attention to the Diatonic, we shall

seek in vain for a parallel to this tetrachord scale in the

classical system of modern music. We can descend from

the tonic a to the e below it by the progression

•fe rJ J J i
; but the progression ^

to the tonic a, though of frequent occurrence in local music,

has passed completely out of classical use.

9
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9. When this meagre group of four notes was felt to be

inadequate to the expression of human emotion, a ready

method for the production of a more ample scale was

sought in the addition to the original tetrachord of a second

exactly similar to it. But immediately the question arose,

How was the position of the second tetrachord to be deter-

mined in relation to the first ? Or, to put it more generally.

Supposing a scale of indefinite length to be constituted by

a series of similar tetrachords, how was the position of these

tetrachords to be relatively defined ?

To this question it seems that there were three possible

answers for the theorist, each of which no doubt found

support in the art product of some tribe or other of the

Hellenic world. The method of determination proposed

in each answer constituted (as I shall here assume, post-

poning my arguments for the present) a distinct or

Harmony ^ ; which term I beheve to have meant primarily

an ' adjustment ' not of notes (for these are not the units of

music) but of tetrachords.

10. According to the first of these answers, the tetra-

chords might be so arranged that the highest note of any

one would coincide with the lowest note of the next above

it. This method of conjunction^ or the coincidence of

extremities I believe to have been called the Ionic Har-

mony ; and it resulted in a scale of this character :

—

TABLE 2.

SCALES OF THE IONIC HARMONY IN THE THREE GENERA
INDEFINITELY EXTENDED.

Enharmonic
|

\^-^A:=^
-I I

|-
I I J—g^iza^;

-^-^-

^ When I use the word Harmony as an equivalent of the Greek, I shall employ a capital H.

ID
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Chromatic

If in the Ionic scale of any genus we take any con-

secutive pair of tetrachords, we obtain the Heptachord scale

of the seven-stringed lyre.

TABLE 3.

HEPTACHORD SCALES IN THE THREE GENERA WITH

THE NAMES OF THE INDIVIDUAL NOTES

Enharmonic

i ^MzzU:

Chromatic

^: 2:

DlATONIC

2± 3^
II. These names were derived not from the pitch of the
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respective notes, but from the place on the instrument of

the strings which sounded them. Thus a as the note

of the middle string was called Mese or ' middle
'

; e was

called Hypate or highest because sounded by the top string;

d which was sounded by the bottom string was in like

manner called Nete or lowest. The note below the Mese
was called Lichanus or * forefinger,' because the string

that sounded it was played by that finger. The names

Parhypate, 'next the highest,' Paranete, 'next the lowest,'

and Trite, ' third,' require no explanation.

It is important to observe exactly what these names do,

and do not denote. They do not denote the members
of a scale as points of pitch determined absolutely or in

relation to any other scale. Let us take the scale

! J .j=»;

and transpose it, say, a tone higher

D, ^ ^ S rt

ffi e^H hJ S Ph !z;

^^^--^^
the individual notes of the resulting scale will bear the

same names as the corresponding members of the original

scale.

Again, these names do denote the points of a scale the

order of whose intervals is determined. Thus, if we take

the enharmonic scale

12
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^^^^^M
or the diatonic scale

i 5 1 J J ^
consisting not of two complete tetrachords, but of one

tetrachord and a fragment at each end, the notes of these

scales will take their names from their place not in their own

scales, but in the typical systems given in Table 3.

Once again^ it is not imphed by these names that the

intervals between the designated notes are exactly deter-

mined in magnitude ; for they are applied to the members

of Enharmonic, Chromatic, and Diatonic scales alike.

12. The second method of forming a scale of tetrachords

left the interval of a tone, called the disjunctive tone, be-

tween each pair of them. This Harmony by disjunction^ or

the separation of extremities, I shall assume to have been

called Doric. It substituted for the Heptachord the Octa-

chord, or scale of the eight-stringed lyre.

TABLE 4.

OCTACHORD SCALES IN THE THREE GENERA WITH
THE NAMES OF THE INDIVIDUAL NOTES.

Enharmonic j I £' g (§ ^
I

i ? ^

13
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fe^fejj-^^^^^

Diatonic

i ^ ^ ±

The scale of this Harmony, when indefinitely prolonged,

resulted in the following succession :

—

TABLE 5.

SCALES OF THE DORIC HARMONY IN THE THREE

GENERA INDEFINITELY EXTENDED.

Enharmonic i ,. I ,, I J _£2-

-G>-

Chromatic
I il I JiiJ jsL

s, •

The appearance of the octachord scale necessitated an

alteration in the nomenclature. The old names were em-

ployed to represent the four lowest and the three highest

14
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members of the new system., and the title Paramese, or

' next the middle/ was given to the note above the Mese.

13. The third method of adjustment employing conjunc-

tion and disjunction alternately interposed a tone between

every second pair of tetrachords, while every other pair

were conjimct. This Harmony I shall assume to have been

called Aeolian ; it resulted in the following scales :

—

TABLE 6.

SCALES OF THE AEOLIAN HARMONY IN THE THREE

GENERA INDEFINITELY EXTENDED.

Enharmonic
I | ] ^

The alternation of conjunction and disjunction which is

the characteristic of this Harmony is exemplified in the

following eight-note scales :

—

TABLE 7.

OCTAVE SCALES IN THE THREE GENERA WHICH

EXEMPLIFY THE AEOLIAN HARMONY.

Enharmonic
y 1 i 1



INTRODUCTION
Chromatic

^.^=^^^
Diatonic

i ^^- -3^
14. If we employ modern nomenclature we may distin-

guish the first two Harmonies from the last by saying

that the former give rise to modulating scales, the one

passing over into the flat, the other into the sharp keys,

while the latter maintains the same key throughout. But

we must examine more closely into the nature of this

difference. In the scale of the first Harmony we have a

series of lesser tonics B, E, A, d, g^ ; that is, each of these

notes serves as tonic to the notes that immediately precede

it. What then is the relation of these tonics to one an-

other ? Each serves as a tonic of higher rank to the lesser

tonic immediately below it and mediately through this to

all below, so that we are necessarily driven upwards in our

search for the supreme tonic, and are unable at any point

to reverse the process ; for no note can serve as immediate

tonic to the Fourth above it. Consequently our progress

towards the supreme or absolute tonic becomes a process

ad infinitum.

When we pass to the second Harmony we find an opposite

condition of things. Here the series of lesser tonics is

Z>, A, e, b. Any one of these serves as tonic of higher

rank immediately to the lesser tonic next above it, and

through this mediately to all above, but cannot discharge

a like function to those that are below it. Here then the

necessary order is the descending one, but the progression

^ When any scale contains the same note in two different octaves,

we shall represent the higher by small, the lower by capital letters.

J6
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is equally ad irifinitum ; and our search for an absolute tonic

is again fruitless. But when we arrive at the third Harmony

we find for the first time the object of our search. In the

series E^ A, e, a, A is tonic to the e above through the

mediation of a \ and directly to the below, and through

them to all the lesser tonics of the scale.

15. The distinction, then, that holds between these three

Harmonies corresponds in no wise to the distinction between

our Major and Minor modes. All three of them alike recog-

nize no fundamental relations outside that of a note to its

Fourth above or Fifth below, and that of a note to its octave
;

and all three alike place their passing notes in the same

position. But our distinction of Major and Minor has

arisen through the recognition of two fresh elementary

sound-relations unknown to the Greeks, those of the

Greater and Lesser Third; and according as a scale

embodies one or other of them, it is denominated Major

or Minor. Thus the essential characteristic of the major

scale A is the immediate relation of f C to A, and oi^G
to

-J
and of the minor scale of A^ in so far as we have

a minor scale at all, the immediate relation of C to A, and

oi G io ; and these relations are not present in the scales

of any of the three Harmonies. One might illustrate the

contrast by representing the modern minor scale of A as

follows :

—

i f=r=^-^^3^

^ lo:

^ The relation of a note to its octave above or below approximates

to identity.

MACRAN Q 1*1
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and the diatonic scale of the third Harmony as follows :-

i ^
w g ^

in each case supplying the most fundamental relations of

the scale in the form of a bass.

1 6. From the comparison above instituted between the

three early Harmonies of Greek music, it was clear that

the third possessed a consistency and unity which were

wanting in its rivals. Accordingly v;e are not surprised to

find that they fell into disuse, while the Aeolian won its

way to predominance, and finally to exclusive possession

of the field of melody. But the process was a gradual

one, and there were many attempts at combination and

compromise before it was accomplished. Of such attempts

we have an example in the so-called Phrygian scale, the

earliest form of which is given us by Aristides Quintilianus

(Meibom, 21. 19).

TABLE 8.

(a) ENHARMONIC PHRYGIAN SCALE OF ARISTIDES

QUINTILIANUS.

-G>- S S
() OLD DIATONIC PHRYGIAN SCALE ON THE ANALOGY OF (a).

i -&-

Here we have a scale which, though containing two dis-

junctions (between > and JS, and between A and B), yet

produces an octave by combining conjunction with dis-

junction at A, and in so doing embodies the distinctive

t8
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feature of the first Harmony, the relation of the tonic A to

d^ its Fourth above.

17. The perverse artificiahty which is conspicuous in this

scale is a common feature in the musical science of the

period. It does not by any means follow that the music

of the time suffered from the same vice. For the sake

of brevity, we have regarded the theorists as gradually

evolving the system of Greek music ; but of course their

province as a matter of fact extended only to the analysis

and explanation of what the artist created. As the theorist

of metrical science arranges in feet the rhythm to which

the instinct of the poet has given birth, so the theorist of

scales offers an analysis of the series of notes in which the

passion of the singer has found expression. Now, the art

which in the beginning had created the tetrachord and then

passed on to the various combinations of tetrachords came

to require for some song or chorus the following diatonic

series of notes :

—

3:2:- «^ —

This scale the theorist applied himself to read, and the

scheme of Table 8 is the fruit of his first attempt. When
the distracting claims of the First and Second Harmonies

had become silent, and the Third had come to be recog-

nized as the normal method of combining tetrachords, the

true reading of the scale became apparent

iS! -—

1 8. Aristides Quintilianus has preserved for us several

other examples of these perverse scale-readings. Composers

found room for variety within the Aeolian Harmony by

employing now one, now another segment of the indefinite

c 2 19



INTRODUCTION

Aeolian scale, not of course with any change of tonality or

modality, but simply as the melody required this or that

number of notes above or below the tonic. Thus there

arose a series of scales which offered material for the analysis

of the theorist—an analysis that was not by any means so

easy and obvious as we might at first suppose. We seem

immediately to recognize that they are not essentially in-»

dependent of one another, but differ merely as various

portions of one scale ; and we are disposed to wonder that

the Greeks should have deemed each of them worthy of

a separate analysis and a name to itself. But there are two

important considerations which are apt to escape us. In

the first place, at the period of musical science which we
are now considering, the contending claims of the three

Harmonies, and the possibility of combining them produced

an uncertainty in the analysis of scales, of which music,

through the simplifying tendency ever present in its develop-

ment, has since cleared itself. In the second place, we are

accustomed to instruments of great actual or potential

compass, in which the relation of such scales to one another

as segments of a common whole is immediately and palpably

evident. But for any performer on a limited instrument,

say, one of eight notes, it would be impossible to pass from

one of these scales to another except by a fresh tuning, or

in some cases by a change of instrument ; and from these

practical necessities the scales would derive a character of

independence which does not belong to them in the nature

of things. We should never think of differentiating and

distinguishing by name the octave scales in which are

respectively contained the opening phrases of Handel's

' I know that my Redeemer liveth/ and his ' But thou did'st

not leave his soul in hell.' But it would be natural enough

for a player on the pipe to do so when he found that the

two themes could not be rendered by the same instrument.
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19. Again, these scales that had to be analysed were in

common vogue, and so belonged to the Diatonic Genus.

For here it is to be observed that the Enharmonic and

Chromatic scales seem to have been esoteric or academical

in use, and the pre-eminently natural character of the

Diatonic was recognized even by those theorists who

defended the other genera (see below, p. iii, 1. 9). We
append a table of the scales to be analysed.

TABLE 9.
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Z2:

It is most carefully to be noted that, in order to conceive

of these scales as did the Greeks, we must entirely abstract

from the pitch relation which is necessarily introduced into

them by representing them according to modern notation.

Any one of the above scales may lie higher, or lower than,

or in the same compass as any other of them.

20. To guide them in their analysis the theorists were

not without certain clues. No note, they knew, could be

the tonic or Mese of the scale unless the fourth note below

it stood to it in the fundamental relation of a note to its

Fourth above. And the increasing influence of the Third

Harmony made it necessary to find the tonic in a note

next above which lay the disjunctive tone. But even with

these clues the scales often baffled their analysis. Authori-

ties differed, and in one case at least a historian ^ records

the discovery in later times of the true reading of a scale

which had formerly been misinterpreted. Nothing, perhaps,

contributed more to these doubts and failures than the

endeavour to find a distinctive plan of formation in each

scale. In accordance with this principle (d) in the above

table was construed as two complete tetrachords of the

Dorian Harmony, and was augmented by a tone so as to

represent adequately the nature of that adjustment by dis-

^ See Plutarch, de Musi'ca, 1136 d Avais 5t rbv

' (€ {5) ^(,'
avavjfs,* ^, ^
6 ^$ . ' But according to Lysis Lampro-

cles the Athenian saw that the Mixolydian scale had its point of dis-

junction, not where it was commonly supposed to be, but at the top
;

and accordingly established its figure to be such a series of notes as

from the Paramese to the Hypate-Hypaton.'
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junction only. According as this tone was added at the

bottom or at the top, the scale would seem to have been

called Dorian or Hypodorian (that is, Lower Dorian). The
appropriateness of this latter name will appear in the

sequel.

TABLE 10.

OLD DORIAN SCALE.

m 335
OLD HYPODORIAN SCALE.

s i=i=J: 1^
rc±

tf-
—^^

The reading of {c) resulted in the Phrygian scale, the

scheme which we gave in Table 8 ; {b) and {e) were iden-

tified as illustrating alternate conjunction and disjunction,

and, as typical of the Aeolian Harmony, were called Lydian.\

TABLE IL

OLD LYDIAN SCALES.

Again, (/) was read as in the following table, and, as

essentially similar to the Phrygian scale, was called Hypo-

phrygian.

* For the relation between the terms Aeolian and Lydian see

§ 41•
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TABLE 12.

OLD HYPOPHRYGIAN SCALE.

"^— — rj_

(^) does not appear in the oldest lists of scales. Perhaps

the extreme position of the tonic made such a segment of

rare occurrence. The same fact may have helped to obscure

the analysis of {a). Certain it is at any rate that not only

the true plan, but even the position of the tonic of this

scale remained for a long time undiscovered (see note

on p. 22). Aristides Quintilianus (Meibom, 21. 26) has

preserved for us the old reading which is curiously in-

teresting.

TABLE 13.

ENHARMONIC MIXOLYDIAN SCALE OF ARISTIDES

QUINTILIANUS.

7^ tS> ^•

' *^ ^

OLD DIATONIC MIXOLYDIAN SCALE ON THE ANALOGY OF
THE PRECEDING.

i
-7^1—

L:^] -p- f
if^ff^t

In fact it was conceived as a scale constituted by the

election of certain parts of two overlapping scales of the

Aeolian Harmony ; namely,

and
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We have already seen that the term Lydian was apphed

to the scale that was typical of the Aeolian Harmony ; and

consistently with this, {a), as a mixture of two such scales,

was called Mixolydian or Mixed Lydian. It was an example

of what Aristoxenus calls a double scale ; that is, it had

two Mesae or tonics, d and e.

21. Each of these scales might, at any rate theoretically,

appear in Enharmonic and Chromatic as well as in Diatonic

form. The following is a complete table of them in every

genus.

TABLE 14.

SIX ANCIENT SCALES IN THE THREE GENERA.

(a) Mixolydian.
Enharmonic
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(c) Phrygian.
Enharmonic ^ '

^

i s
-7J-^-id=^

Chromatic

Diatonic

4^=^ q r ^ ^-
r^ ^y

(^) Dorian.
Enharmonic ^ '

^=3=i^
Chromatic

Diatonic

i ^ J:

tr~^r^

() Hypodorian
Enharmonic ^ '

3-3^ j-^h-rj-l^

Chromatic

^^^^^
-4 n-l- J=l^
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Diatonic

J J l°l
I J

-
^
—^
(/) Hypophrygian.

Enharmonic^

I
T=^ J-J-i-^

-^^=^-

Chromatic

It is to be noted that in the Enharmonic and Chromatic

scales it often appears that more notes occur than in the

corresponding Diatonic. The reason is this. If a diatonic

scale exhibits, say, the combination of the conjunction e-a

along with the disjunction e-^f-b^ the fixed note a of the

conjunction will coincide in pitch ^ with the second passing

note a of the disjunct tetrachord |/ g, a, b ', and so will

not be a different note from it according to our notation.

But in the corresponding Enharmonic and Chromatic scales

there will not be such a coincidence, and consequently our

notation is able to distinguish such notes in these genera.

2 2. As soon as the formal essence of these scales had

been established we find the Greek theorists exercised with

the question of their proper keys, in other words of their

pitch. At first sight the question seems an absurd one.

In the nature of things no scale, regarded as a mere order

^ Not in function.
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of intervals can be determined to any particular pitch ; and

though practical necessities reduce the possible pitch of all

scales within certain limits, they do not define the relative

position of different scales within those limits. Let us take

for example the Lydian and Phrygian scales ; and, that our

conceptions of them may be wholly free from any admixture

of pitch relation suggested by our modern notation, let us

assume as scheme of the Lydian :

—

tone tone ^ tone tone tone tone ^ tone12345678
and of the Phrygian :

—

tone ^ tone tone tone tone ^ tone tone12345678
If then we suppose the limit of practically possible sounds

to be two octaves, from

m to m
one might take as Lydian scale

i 3=|£

and as Phrygian

ip^ppp^^^^^3
in which case the Lydian is higher than the Phrygian : or

again, one might take as Lydian

i^^^p^EE^P^
28
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and as Phrygian

i :2*:

in which case the Phrygian is higher than the Lydian : or

again, one might take as Lydian

I ^—^
and as Phrygian

?5 i

in which case the scales coincide in pitch.

23. An explanation of the question that would naturally

suggest itself to any modern reader is that the Greek theorists

desired to reduce these scales to segments of one universal

scale, and establish thereby a theoretical relation of pitch

between them
;

just as we, finding types of most of the

scales of Table 14 inside the series of the white notes of

a piano, theoretically regard {c) for example as a tone above

{b). But this explanation is immediately confronted by two

objections, each of which is fatal to it. In the first place,

the Greek theorists attributed to each scale in virtue of its

formal essence an absolute ethical character, and they con-

ceived that character as dependent on its pitch. Its pitch,

then, must have been something more than a mere theo-

retical relation. And in the second place the answer

actually given to the question is precisely the reverse of

what it must have been if the above explanation of the

question were true. For the Greek theorists state that the

Phrygian scale whose scheme is {c) in Table 14 is one tone

not above but below the Lydian, whose scheme is {b).

We must conceive, then, this question of the pitch of the

scales as implying the possibility of determining each of

29
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them to a particular pitch, not arbitrary, but arising ne-

cessarily from the order of its intervals ; not theoretical, or

relative, but serving as the ground of an absolute ethical

character ; not leading to such an order of the scales as

would arise from the reduction of them to segments of one

series, but to precisely the reverse order.

24. To understand the possibility of such a determination

we must take into account an important distinction between

ancient Greek melody, and the melody of modern music.

AVe have seen that the essential feature of music is the

relation of all the notes of a scale or system to its central

point or tonic. To maintain the sense of this relation, it is

necessary in every musical composition, that the tonic should

be expressed with due frequency ; and all the more neces-

sary when the musical consciousness is immature. Modern

music indeed can fulfil this requirement by means of har-

mony ; and so it is not unusual to have a melody of any

length in which the tonic seldom or never occurs. But the

music of Ancient Greece, lacking the assistance of harmony,

could not thus dispense with its tonic; and accordingly

we find Aristotle ^ enunciating the law that melody should

constantly recur to the Mese, as to the connecting note

from which the scale derives its unity. Now, let us suppose

a singer, boy or man, or a performer on lyre or flute to

have at his disposal only eight serviceable notes ; and let us

imagine him to sing or play a melody in the Lydian scale.

Here the Mese is third note from the top, and sixth note

from the bottom. Consequently it lies in the higher part of

his register, or among the higher notes of his instrument;

and the melody necessarily gathering itself around this note,

and constantly repeating it, will assume a high-pitched tone.

But now let us imagine him to pass to a melody in the

Hypophrygian scale. Here the Mese is second note from

' Problems, xix. 20.
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the bottom, and seventh from the top. Therefore it Hes in

the under part of his register or among the lower notes of

his instrument ; and the melody gravitating towards this

note necessarily assumes a low-pitched character. Thus

the pitch of a Greek scale is determined not by the absolute

position of its tonic, nor by the pitch relation between its

tonic and the tonic of any other scale, but by the position

of its tonic in relation to its other notes. When for example,

it is asserted that the Lydian scale is a tone higher than the

Phrygian, the meaning is that, while the Phrygian tonic lies

two and a half tones from the top, and three and a half

tones from the bottom of the Phrygian scale, the Lydian

tonic lies one and a half tones from the top, and four and

a half tones from the bottom of the Lydian scale. Thus it

is seen that the relative determination of the pitch of these

scales is only made possible by the fact that each has an

intrinsic pitch character of its own, consisting in a pitch

relation between its own members.

25. The relative pitch of the six scales of Table 14 may

be presented to the eye by placing them as in the following

table between the same limiting notes, except that the Dorian

and Hypodorian will extend a tone lower inasmuch as they

exceed the others by a tone.

TABLE 15.

SIX ANCIENT SCALES IN PITCH RELATION.

i

Hypophrygian
Tonic

I 1-
:^=J:^^ --

Hypodorian

t|

Tonic

I I

-

31



INTRODUCTION

MiXOLYDIAN
Tonic Tonic ug

Dorian
Tonic

#T=1: -j^
^ e»-

Phrygian
Tonic

:^--'^

Lydian Tonic

d=#J=t^^^
I have omitted the Enharmonic and Chromatic scales in

this table, as the Diatonic are sufficient to illustrate the

principle before us.

If we assume the pitch of the Mixolydian tonic to be | G^

which lies intermediate between the two Mesae G and A
;

the tonics of these scales taken in the above order are | F^

Gj I G, A,
J f C. We naturally conclude that the lowest

scale is the Hypophrygian, and the Hypodorian, Mixolydian,

Dorian, Phrygian and Lydian follow it at intervals re-

spectively of a semitone, a semitone, a semitone, a tone,

a tone, a tone. When at a later time the true construction

of the Mixolydian was discovered, and its Mese was seen to

be Z>, its position in the pitch series was changed, and it

became the highest of the scales. (See below, p. 128.)

26. Besides these scales, all of which are complete or

continuous in the sense that they employ all the notes

melodically possible between their extremities, Greek art

made use at this time of certain deficient scales which

were called transilient, because they skipped some of the

possible stopping places in their progression. The following
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transilient scales in the Enharmonic genus are recorded

by Aristides Quintilianus (Meibom, p. 21),

(a) Ionian

^
(b) High Lydian

4 J j-^
I

jr±

Another example is the well-known scale of Terpander

[see Aristotle ProbL xix. 32 and Nicomachus (Meibom,

P- 7)]•

I 1 J-^^^
In the passage in which Aristides quotes these defective

scales he promises to supply on a later occasion the reasons

for the omission of the wanting notes. Unfortunately the

promised explanation is not to be found in his extant

writings, and it is impossible for us to supply the loss. But

we may conjecture that one cause of transilient scales was

the adaptation of an instrument to a scale larger than that

for which it was originally intended. Thus the scale of

Terpander would naturally find a partial explanation at any

rate in the attempt to get as much as possible of the

octachord scale

gp^^ :z2:
i^ :z±

out of a seven-stringed lyre originally constructed to meet

the heptachord
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The Ionian scale of Aristides Quintilianus would seem to

have been obtained from the scale of two conjunct tetra-

chords by the omission of the two passing notes of the

upper tetrachord, and the introduction of one of the passing

notes of the disjunct tetrachord

i g
It is thus an example at the same time of deficiency and of

the mixture of conjunction and disjunction ; and the compari-

son of it with the Phrygian scale supports us in our view that

the characteristic feature of Phrygian and Ionian music alike

was the retention of the Fourth above the tonic.

27. From this point the development of the Greek musical

system proceeded upon lines which are easy to trace. The

most prominent moments in that development were the

growing importance of the Diatonic genus in comparison

with the Enharmonic and Chromatic, and the disappearance

of the Dorian and Ionian Harmonies. Thus the develop-

ment was a process of simplification in which the artificial

scale-readings which we have been considering were gradually

eliminated. It was seen that the section of the diatonic

scale of the Aeolian Harmony from to d (see Table 9)

contains all the same characteristic features as the so-called

Phrygian scale in the same genus. Similarly the Hypophry-

gian scale was seen to be the segment from G tog. Similarly,

as we have already said, the Mixolydian scale was seen to

be that portion in which the Mese stands second note from

the top. The Dorian and Hypodorian scales were deprived

of the second disjunctive tone which was their distinctive

feature, and were merged by coincidence in the one scale

called Dorian which was the segment between and e.

Thus finally all distinctions of Harmonies perished ; hence-

forth all scales were but the or modes of one note-
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series. To complete the number, the modes from Ftof
and from A to a were called respectively Hypolydian and

Hypodorian on the analogy of the Hypophrygian. The
results of this process of simplification are given in the

following table :

—

TABLE 16.

THE SEVEN MODES IN THE THREE GENERA.

MiXOLYDIAN.
Enharmonic

Tonic

(0 , .
I .̂i—A- J ->^

Chromatic

i
Tonic

Diatonic ^ .

Tonic

i
I J

¥ 23:

V ^ ^

Lydian.
Enharmonic

Tonic

^ , ! J .J J <^ ^^—^

Chromatic

-G> -

i
Tonic

^^ .J- 4^ ^^
Diatonic

Tonic

J, s ^^—

^
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Phrygian.
Enharmonic

^
Tonic -

Chromatic
Tonic

i '^r=r-

g^^^^f^
Diatonic

Tonic^^^^^^m
Dorian.

Enharmonic
Tonic . I

Chromatic
Tonic3

Diatonic
Tonic

^^^^ =^
Hypolydian.

Enharmonic
Tonic

, 1

Chromatic

Diatonic
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Hypophrygian.
Enharmonic

Tonic

1^ ^E^^-J=j
Chromatic ^ .

Tonic

Diatonic

S=^^|J-^^Jj^

Tonic

Hypodorian.

Chromatic ^ .

Tonic

i
.̂^^M-

Diatonic _ .

Tonic

^ - J-^-^-^-^â
The pitch relations of the seven modes are exhibited in

the next Table.

TABLE 17.

THE SEVEN MODES (iN THE DIATONIC GENUS) REPRESENTED

IN THEIR RELATIONS OF PITCH.

MiXOLYDIAN Tonic^E^^^L•^^
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Lydian Tonic

i -- ^F0=^:

L onic
, I

Phrygian Tonic

i j=t
j=^^^^ J=J:

Dorian

Hypolydian

Tonic
,

1 I

Tonic

i IS^
2± 3^: J J ^

Hypophrygian

l^^^j^^^gi^E^f
Hypodorian

^ Tonic

j=^-lvJ ^-

From this table it appears that the Hypodorian with its

tonic F is the lowest of the modes, and the Hypophrygian,

Hypolydian, Dorian, Phrygian, Lydian, and Mixolydian

follow at intervals respectively of a tone, a tone, a semitone,

a tone, a tone, a semitone.

28. At the risk of falling into vain repetition, let us again

consider the essence of the distinction between these modes.

It is not a distinction of modality such as exists between

our major and minor scales. The development of Greek

Music preserved, amidst all its changes, the original tetra-

chord as the permanent unit of composition. And even

the differences that came into being through the various

Harmonies had not survived, so that the principle of con-

struction remained identical in the change of mode.
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Again, it is a distinction in the order of intervals, but only

in so far as the several modes are different sections of one

common whole.

Again, it is a distinction of pitch, but not such as exists

between our keys, for it arises immediately from the order

of interv^als. The Mixolydian is a high mode because any

melody composed in it, whatever be the absolute pitch of

its total compass, must necessarily lie for the most part in

the upper region of that compass.

Finally, because it is such a distinction of pitch, it is also

a distinction of ethos or mood. To understand this, let us

assume that high tension of the voice is the natural expres-

sion of poignant grief, an easy relaxation of it the natural

expression of sentimentalism ; let us suppose, too, that to

represent these emotions respectively a musician desires to

write two songs, neither of which is to exceed the compass

of an octave. How, then, shall he bestow the required

character on each of these melodies? Evidently not by

choosing a low key for one and a high key for the other, in

the modern sense of the terms ' high ' and ' low ' key ; for

this would imply that all first treble songs must be tragic,

and all bass songs sentimental. He must, instead, leave

the general pitch of the songs undetermined, so that either

of them may suit any voice ; but he must so compose them

that the one will lie chiefly in the upper, the other in the

lower region of the undetermined eight-note compass. And
this a Greek musician could only effect by choosing, for his

pathetic song, a scale in which the tonic lay near its upper

extremity, and for his sentimental, one in which its position

was the reverse \

^ Cp. Ptolemaeus, lib. ii, cap. 7 yap evenfv^^ t^s €
'('^(€, € irpos '
(ir'iTaais dveais, ye TtapaWayTjS vepl
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29. At this stage the compass of the Greek scale, whose

growth from tetrachord to heptachord, and from hepta-

chord to octachord we have already witnessed, underwent

a further extension. To the typical scale

a. .c

g J J J J^J^
were added at its upper extremity a conjunct tetrachord

i ^£
and at its lower extremity a conjunct tetrachord and an

additional note below (called the at the

interval of a tone

i ^J: -^

The resulting scale was called the Greater Complete System.€5 , os -'' eVe«a rr)v <)3 \ - ^, 6, €€. * should we find

that modulation of key was introduced for the sake of higher or lower

voices ; for this difference can be met by the raising or lowering of the

whole instrument, as the melody remains unaffected whether it is

performed consistently throughout by artists with high or by artists

with low voices. The object of modulation is rather that the one

unbroken melody sung by the one voice may produce a change of

feeling by having its tonic (lit. 'having its beginning') now in the

higher, now in the lower, regions of that one voice.'
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TABLE 18.

THE GREATER COMPLETE SYSTEM WITH THE NAMES OF

ITS NOTES.
Diezeug- Hj-per-

HjTiaton MesSn menon bolaeon

#
As will be seen from this table, all the notes of the Greater

Complete System with the exception of the Proslambano-

menos were distinguished by the same names which had

been employed for the eight-note scale with the addition of

a term to mark the particular tetrachord to which each

belongs. The tetrachords were named in order Hypaton i.e.

'of the lowest\'Meson i.e.'of the middle,' Diezeugmenon- i.e.

' of the disjunct,' Hyperbolaeon i.e. ' of the highest ' notes.

Side by side with the Greater Complete System there

stood another scale called the Lesser Complete System, in

which was preserved the tradition of the Ionian Harmony
and the heptachord scale. The following table exhibits its

scheme and nomenclature :

—

TABLE 19.

THE LESSER COMPLETE SYSTEM WITH THE NAMES OF ITS NOTES.
Hj'paton Meson Synemmenon

=#=
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30. The following table exhibits the seven modes with

the names of their notes according to the nomenclature of

Table 18:—

TABLE 20.

THE SEVEN MODES WITH THE NAMES OF THEIR NOTES.

Hypaton Meson

MiXOLYDIAN

eISS ^

Lydian

Hypaton Meson

-*- -P-

(U<0

Q <u

S

i^
Meson

Diezeug-

Phrygian
hJH

m^-f—
Meson Diezeugmenon

Dorian
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Meson Diezeugmenon

Hypolydian

i ' J- J

.

Diezeugmenon
Hyper-
bolaeon

Hypophrygian

iP3 ^?:^-

Diezeugmenon H3ebolaeon

HyPODORIAN

m©=» :p:

11:

The nature of each mode as merely a segment of the

typical scale of Table i8 is here apparent ; and the theorists

showed their full recognition of this fact by extending, as is

done in the following table, each of the modes to the typical

compass of two octaves. The result is a series of seven

scales identical in figure or order of intervals, but deter-

minately distinguished from one another by the relation of

their pitch. In other words, the modes or have

become or keys.
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TABLE 21.

THE SEVEN KEYS.

The modes are marked off by bars.

MlXOLYDIAN

=i=P=gfet^^ f^^ ^
Lydian

?=£=£

î ^^^^^^T^
4=t

Phrygian

^=E3 i±=:± iq:r±-^- £ t=t -1^-^-
iH-^-

DORIAN

^^̂ =^-7^-.-m i^sSi :M=^=z

Hypolydian^^ = ^=F=
i=t s2i fa=1:

Hypophrygian

Hypodorian

\^m ^
iT=i g^-^-

This is a very striking change of conception. It means

that the sense of the independent and distinct character of

the modes was almost extinct. But this was an inevitable

consequence of musical development ; for that sense pre-

supposed the limitation of the scale to an octave, and this
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limitation necessarily vanished before the widening demands
of a growing art, and the larger possibilities ofmore elaborate

instruments.

31. The number of the keys was afterwards, apparently

by Aristoxenus, raised to thirteen by the addition of

(i) a key at a semitone below the Phrygian, called the

Second Phrygian or Ionian
; (2) a key at a semitone below

the Lydian, called the Second Lydian or Aeolian
; (3) a key

at a semitone below the Hypophrygian, called the Second

Hypophrygian or Hypoionian
; (4) a key at a semitone below

the Hypolydian, called the Second Hypolydian or Hypo-

aeolian
; (5) a key at a semitone above the Mixolydian, called

the Hyperionian
; (6) a key at a semitone above the Hyper-

ionian, called the Hyperphrygian. In this scheme the

Mixolydian key took the name of Hyperdorian on the

analogy of Hyperionian and Hyperphrygian. At a still

later date two higher keys were added at intervals of a semi-

tone and tone above the Hyperphrygian, and were called

respectively the Hyperaeolian and Hyperlydian. Thus we

obtain the full number of fifteen keys which we find with

their notation in the fragment of Alypius.

In the following table for the sake of completeness and

convenience of reference, we present these fifteen keys with

their notation \ and in the three Genera, including the

tetrachord Synemmenon of the Lesser Complete System.

^ On the question of the Greek notation, the reader is referred to

Westphal, Harmonik und Melopoie der Griechen (c. viii) ; Gevaert,

Mustque de VAntiquite (t. I. pp. 244 fF) ; Monro, Modes of Ancient

Greek Music (§ 27). Each sound was denoted by two characters,

one for the voice, and one for instruments. The vocal characters are

plainly derived from the ordinary alphabet ; but both the forms and

the order of the instrumental characters raise great difficulties.
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Enharmonic

TABLE 22.

Hypaton Meson
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C
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Hypaton Meson
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Synemmenon Diezeugmenon HyperboIae3n
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S3memmenon Diezeugmenon Hj-perbolaeon
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Sj-nemmenon Diezeugmenon Hyperbolaeon
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Synemmenon Diezeugmenon Hyperbolaeon
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S>Tiemmen6n Diezeugmenon HyperbolaeSn
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Synemmenon Diezeugmenon HyperbolaeSn
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32. At this stage then the musical science of Greece

found the material of all musical composition in a cer-

tain number of two-octave scales, uniform in construc-

tion, in the order of intervals, in the relation of the other

notes to the tonic, but constituting in pitch a regular series

spaced by equal intervals, admitting also theoretically the

three genera of Enharmonic, Chromatic, and Diatonic,

though the two former would seem to have fallen into

practical disuse. And these scales may be resolved into

the following elementary relations :

—

(a) The relation between a note and its octave above
or below

;

{) the relation of a note to its Fourth above

;

(c) the relation of a note to its Fifth below

;

{d) the relation of two passing notes to the extremities

of a tetrachord determined in so far that of the resulting

intervals the lowest must be less than or equal to the

middle, and less than the highest.

The scheme of these scales, as has been already said,

must not be identified with either our major or our minor

mode. In the Greek scale of the Diatonic genus the notes

follow one another, it is true, at the same distance as in

our descending minor scale, but the Svm/xt? or function of

the notes is different, and the essence of a note is its

function. The essential feature of our minor scale is the

concord of the Minor Third which makes part of its

common chord ; and this was to the Greek ear a discord,

that is, a sound-relation not to be immediately recognized

or permanently acquiesced in, but demanding resolution

and change.

33. We have seen that in this conception of the keys

the distinction of modes is virtually ignored. But it was

destined to be revived by the revolution in musical science

which was effected by Ptolemy, the celebrated mathema-
tician of Alexandria. This theorist observing that, by the

extension of the modes illustrated in Table 21, their distinc-
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live feature of supplying certain segments of the common
scale for the use of composers and performers had been

sacrificed, reduced them again to their original compass

;

and, to emphasize the fact that their very nature forbade

their extension, he introduced (or made popular) a new
nomenclature by which the several notes of any mode were

designated in relation to that mode only, and not in relation

to the common scale of which they were all segments.

Thus the terms Hypate, Parhypate, Lichanus, Mese, Para-

mese. Trite, Paranete, and Nete were employed to signify

the First, Second, Third, Fourth, Fifth, Sixth, Seventh, and

Eighth notes of all the modes alike. These names were dis-

tinguished from those of the old system by the addition to

the former of the term € 'in respect of position,' and

to the latter of the term ' in respect of function."

TABLE 23.

SEVEN MODES WITH THEIR OLD NOMENCLATURE AND
THE NOMENCLATURE OF PtOLEMY.

MlXbLYDIAN

sss
S5 ^ m—\-

^

Hypaton Meson

Lydian
fc=fe

i^
'r.B

Hypaton Meson
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Hypodorian
X

'm^^^E
S

Diezeugmenon ^
But even in this innovation we are not justified in tracing

any new sense of the possibility of different modalities.

For Ptolemy himself asserts that the object of passing from

one mode to another is merely to bring the melody within

a new compass of notes.

At this point we may close our investigation, as the

further development of musical science belongs to the

history of Modern Europe.

34. For the sake of conciseness I have adopted in the

preceding paragraphs the somewhat misleading method of

presenting, in the form of an historical statement, what is

in reality a mere hypothesis. For the same reason I have

omitted details, and restricted myself to the most general

features of the development. The latter of these deficiencies

will to some extent be made good in the notes on the text

of Aristoxenus ; the former demands our immediate atten-

tion. Strict demonstration of the truth of our hypothesis is

in the nature of the case impossible ; but we must at least

examine the rival hypotheses and satisfy ourselves that the

facts which tell fatally against them leave it unassailed.

At the same time we must not be disappointed if many facts

remain unexplained. In the development of any branch of

human activity there is much that is accidental ; accidental,

in the sense that the explanation of it is not to be found

inside the sphere of that activity. We shall be satisfied
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then if we find that our hypothesis accounts for many of the

recorded facts, and is not irrefragably refuted by any of

them; while the other intrinsically possible hypotheses

—

there are but two—are put out of court by the weight of

unanswerable argument and evidence.

35. Of one of these hypotheses the essential thesis is that

the seven modes of Table 16 differ from one another as do

our major and minor scales, that is in modality, or in the

relations which the other notes of the scale bear to the

tonic. The tonic of each scale it finds in the fourth note

from its lower extremity, the of Ptolemy.

According to this view the seven modes and their tonics

may be represented in the following Table. In (a) the

scales are given in the Greek form, with the tonic in the

Fourth place from the bottom ; in (d) they are given in

modern form, and start from the tonic.

TABLE 24.

THE SEVEN MODES ACCORDING TO THE MODALITY
THEORY.

MlXOLYDIAN
(a) Mese (b) Tonic .

q=t^i^P^q=|:

J -J- -m- •

LVDIAN
_ («) Mese ) Ton^^3^^^ d=J=J:
^^^^

Phrygian
(a)[a] Mese

I

(6) Tonic3
Dorian

Mese

1^^
1
() Tonic J-^

ij
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J 1
(6) Tonic

Hypolydian
(a) Mese^^ ^ig^*-*-*

Hypophrygian
(a) Mese

i
(6) Tonic 3s: 3t=^
*^3=

Hypodorian

i^

Mese

_J_J_iw Tonic

sr^=^ 1*=^

36. We cannot deny that at first sight this theory has

much to recommend it. It affords an adequate explanation

of the striking names bestowed upon the seven modes ; for

if these differed in modahty, they certainly deserved distinc-

tive titles. It enables us too, on the analogy of our major

and minor scales, to conceive how the Greeks might have

found in each mode a distinctive Ethos or emotional char-

acter. Doubtless the objection at once presents itself that

the ancient nomenclature of the notes recognizes no such

variety of modality, that the note before the disjunctive tone

is the Mese in every scale, no matter what its place therein

may be. But this objection the theory finds little difficulty

in answering. For it is quite permissible to suppose that

one mode, because it was most common or most ancient,

or for some other reason, was regarded by the theorists as

typical, and that the nomenclature of the notes, originally

applicable to that scale only, came to be applied at a later

date to scales of different modality. Besides we have

seen that, in the time of Ptolemy, if not earlier, there was

a second system of nomenclature by which notes derived

their names from their positions in their»respective scales,
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and according to this system the fourth note of every scale

was its Mese.

37. Nevertheless this plausible hypothesis is absolutely

untenable, as the following considerations will show.

In the first place we must note that the modes are not

the invention of theorists, but scales in practical use. Now,

it is hardly conceivable, and in the absence of evidence or

parallel wholly incredible, that an early and undeveloped

artistic impulse should have produced such a variety of

modalities, so many distinct languages, as one might say,

of musical expression, not distributed through different

regions and races, but all intelligible and enjoyable alike to

a Hellene of Hellas proper.

In the second place, the distinction which is here sup-

posed between the modes is essential not accidental, and as

such, it is wholly impossible that it should have been over-

looked by the Greek theorists, who have proved themselves

•in other respects the most subtle of analysts. Yet in all the

extant authorities there is not one hint of such a distinction.

Nay, we might go further and say that we cannot admit this

hypothesis without convicting these theorists of a radically

false analysis. If the tonic of the scale

$
j^31

is C, the scale must divide itself into the tetrachords

andm^ t==±

in which G, c, d, and g are the fixed, and a, b^ e, and /
the passing notes. But the theorists recognize no tetra-

chord of either of these forms ; but insist that in all tetra-

chords of which fhe extreme points are the fixed notes, and
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the inner the passing notes, the lowest interval must be less

than the highest, and equal to or less than the middle. To

take one from the countless instances we read in the

Isagoge (Meibom, 3. 4)

:

€ rpta,, ,^, /
€71 ,

€7 .
/, Se ^. 8, '.

Here we find a certain order of the intervals of the tetra-

chord affirmed without qualification. This affirmation

implies that all diatonic scales can be reduced to com-

positions of tetrachords of the form

ViOV

\--

But the scale

if C be its tonic could not be so reduced except by an

analysis extending to the superficial quahties only, and

leaving the essential nature untouched.

Take again the following passage from the Isagoge

(Meibom, 19. l) at/-, yap €€^. ' It is from the Mese that we Start

to discern the functions of the other notes ; for plainly it is

in relation to the Mese that each of them is thus or thus
;'

Or this still more striking passage from Aristotle

{Problems, xix. 20)

:
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Tt, iav Ttg ] , ,?^, , ,, ,^' ^' Lav6v,€ /^, ^ ;

—•*€ ;-,, , ,^ /'.^ ',
€ '. evioc , .
ctvai^, el , ., ,
, .

[Translated by Mr. Monro, Modes ofAncient Greek Music,

p. 43 :
* Why is it that if the Mese is altered, after the

other chords have been tuned, the instrument is felt to be

out of tune not only when the Mese is sounded, but through

the whole of the music—whereas if the Lichanus or any

other note is out of tune, it seems to be perceived only

when that note is struck? Is it to be explained on the

ground that all good melodies often use the Mese, and all

good composers resort to it frequently, and if they leave it

soon return again, but do not make the same use of any

other note? Just as language cannot be Greek if certain

conjunctions are omitted, such as and , while others

may be dispensed with, because the one class is necessary

for language, but not the other ; so with musical sounds the

Mese is a kind of "conjunction," especially of beautiful

sounds, since it is most often heard among these.']

It is hard to imagine how the nature of a tonic could be

more clearly and truly indicated than it has been by the

author of this passage in his description of the Mese. And
as he expressly states that the Mese is the centre of unity
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in all good music, he must have recognized only one

modality. An attempt has, indeed, been made to evade

this conclusion by supposing Aristotle to refer not to the, , but tO the yaeVr/ Oeaiv. But this

supposition is quite untenable, not only because the nomen-

clature in all probability was the invention of

Ptolemy, but also for this much more convincing reason that

the terms Swa/xtv and seem framed with the

direct intention of precluding such a supposition. The
is merely the note which is located in the

centre of a group ; the^ ^ is the note which

discharges the function of a centre of unity to a system.

The first is a mathematical, the second a dynamical centre.

When, therefore, the whole train of Aristotle's reasoning is

based on his conception of the Mese as the connecting

bond of musical sounds, can there be any manner of doubt

to which Mese he refers ?

38. Again, we have seen that one attractive feature of this

hypothesis is that it offers a plausible explanation of the fact

that the Greeks attributed a distinct Ethos or emotional

character to each of the modes. It now remains to show

that this plausible explanation is refuted by the express state-

ment of the authorities as to the conditions of this Ethos.

Consider the following passages :

—

{a) Plato, Republic^ iii. 398 e:

TtVeg ovv 8€ ; . . .,, ,'^.^ Tives.—TtVes ovv €; ', ' 09, ,.
' What then are the scales of mourning ? ' * Mixolydian,'

said he, ' and High Lydian, and some others of the

same character.' ' Which of the scales then are soft and

convivial?' 'The Ionian,' he rephed, 'and Lydian, such

as are called slack ' (i.e. low-pitched).
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(d) Aristotle, Poliiics^ vi (iv). 3. 1290 a 20:

*O/jtott09 ' c;(et Trcpt?, rtvcs* yap

€€ €8 Svo, -,
\ . \

irepl/,̂ ?, -, ^? ,6)(?, '.
' Some would have it that it is the same in the case of

scales ; there too they posit two species, Dorian and

Phrygian, and all other systems they class as either one or

the other of these. Such is the common view of forms of

government. But our analysis was truer and more satis-

factory, according to which of perfect systems there are but

one, or two, while the rest are deviations, in the one case

from the scale of proper composition, in the other from the

best possible government ; those that incline to high pitch

and masterfulness, being of the nature of oligarchy, those

that are low in pitch and slack being of the nature of

democracy.'

(c) Aristotle, Politics^ (viii). 5. 1340 a 38 :^ '/^ '^, \, ^,.,€ , .
' begin with there is such a distinction in the nature

of scales that each of them produces a different disposition

in the listener. By some of them, as for example the

Mixolydian, we are disposed to grief and depression; by

others, as for example the low-pitched ones, we are dis-

posed to tenderness of sentiment.'
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{d) Aristotle, Politics, (viii). 7. 1342 b 20 :

rois Slo.)( ov pahiov'?(^, ras avct/xeVa? 17' .
' Thus for those whose powers have failed through years

it is not easy to sing the high scales, and their time of life

naturally suggests the use of the low.'

From these passages it is clear in the first place that the

Ethos of the modes was dependent on their pitch, and in

the second place that the pitch on which the Ethos depended

made them severally suitable for voices of a certain class or

condition. But, if the distinction between the modes is

one of modality in our sense of the word there is no reason

in the nature of things why they should differ in pitch at all.

And though we might assume for them a conventional dis-

tinction in pitch by regarding them theoretically as fragments

of one typical scale shifted from one point of pitch to

another, the assumption would not help us to meet the facts.

A conventional distinction of pitch cannot be the basis of

an absolute distinction of Ethos, nor can* it account for

the practical suitability of certain scales to certain voices.

39. The weight of these arguments is so irresistible that

we are not surprised to find Mr. Monro substituting a new

hypothesis in his Modes of Ancient Greek Alusic. Un-

fortunately this substitute, though it embodies one most

important truth, is open itself to objections no less grave.

The fundamental principle from which Mr. Monro's theory

starts is that the Greeks knew but one modality, that is one

set of relations between the notes of a scale and its tonic :

and the establishment of this principle by argument and

evidence is the great contribution of Mr. Monro to the study

of Greek Music. Proceeding from this principle, he main-

tains that the terms Dorian, Lydian, Phrygian originally

designated merely so many keys, that is so many scales

identical in their intervals and in the order of them, but
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differing in pitch. The connexion of these names with

certain modes or scales of different figures arose in his

opinion at a later period from the fact that practical limita-

tions restricted composers and performers to a certain

compass, and the name of the key was transferred to the

particular order of notes w^hich it afforded within that com-

pass. Thus the term Mixolydian and Dorian originally

denoted the two keys

Mixolydian

^^^^^^^ 221

and

Dorian

± Srw^ m -\—i

—

=^=^^3^=^=*

Now suppose that a composer or

performer was restricted to the par-

ticular compass is

Within that compass the Mixolydian key would give the

series

im--.*tei^-F ±
which is of the form

i w^- ±
and the Dorian the series

F^ll^^ 5==t
i3:
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which is of the form

:p=

and in this way the terms might come to be apphed to

certain orders of intervals.

40. The objections to this theory are many and fatal. At

the very outset, we are repelled by the supposition that such

a striking nomenclature should have been adopted to denote

such a superficial difference. Again, how are we to explain

the distinct ethical character of the scales ? If the pitch of

the Dorian, Phrygian, and other keys be only determined

by their relation to one another, their emotional character

must also be only relatively determined ; if, for example,

high pitch is the natural expression of pathos^ we can say of

the higher of two keys that it is more pathetic than the

lower, not that it is absolutely pathetic; yet the Greeks

always attribute an absolute character to each of the scales.

It would follow that the pitch of the keys must have been

absolutely determined. But of such absolute determination

there is not a word in our authorities. Even if we assume

it, in spite of their silence, surely it cannot have been exact.

Absolute and exact determination would presuppose the

universal recognition of a conventional standard embodied

in some authorized instrument, or expressed in a mathe-

matical formula ; the first alternative is precluded by its

absurdity, and there is no evidence for the second. But

if the determination, though absolute, was not exact, while

we might admit an absolute difference of Ethos between

a scale of extreme height and one of extreme depth, there

could have been no such absolute difference between scales

separated only by a tone or semitone ; for let there be but

a slight variation between the tuning of one day and another,

and the Phrygian of to-day will be the Lydian of to-
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morrow. And even if we make Mr. Monro a present of all

these objections, and grant the existence in ancient Greece

of an absolute and exact determination of pitch, will any

one venture to affirm that the difference of a tone or

semitone in the pitch of two keys could result in such an

antagonism in their moral effects, that Plato should have

retained one of them as a valuable aid to ethical training,

while he banished the other relentlessly from his ideal

republic ?

Again, it is not uncommon^ to find the names of musicians

recorded as inventors of certain scales. Would Mr. Monro

have us believe that the only claim of these musicians to

the regard of posterity is that they stretched the strings of

their lyre a little more loosely or a little tighter than did

their predecessors ?

41 . Returning now to the hypothesis which we have above

proposed we shall consider a few passages which seem to

offer striking confirmation of its truth.

{a) Heraclides Ponticus apud Athenae?im, xiv. 624 c :

*/3€';9 ' b/ cv Tzepi '^ ,
AvSlov,/ yap ctvat' yap '
y€v,,?,"? . . . (625 d)

\ ^ ^,
^ For example see Plutarch, de Musica, 1136C-D 'Apiaro^evos, ( . . . kv dk Tois5

TTJs evpeTTjV yeyovevai . . .

);/',( ttj,-( ., or low-pitched Lydian, is probably the same

as the later Hypolydian. By the Ionian is probably meant the Hypo-

phrygian. The Hypolydian in its schema, that is in the position of

its tonic in relation to the other notes, is very similar to the Hypo-

phrygian and most unlike the Mixolydian.
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e;(etv .
' Heraclides Ponticus in the third book of the de Musica

asserts that the term should not be applied to the

Phrygian or Lydian scales ; that there are three Harmonies^

as there are three tribes of Hellenes—Dorians, Aeolians,

lonians . . . We must conceive a very low opinion of the

theorists who fail to detect difference of species^ while they

keep pace wath every variation of pitch and establish a

Hypermixolydian Harmony and again another above that.

. . . But every Harmony should possess an ethical or

emotional character peculiar to itself.'

Mr. Monro, by a curious misapprehension, as I think, of

this passage, has accused Heraclides of carrying Hellenic

exclusiveness to the extreme of refusing the title of

to the oriental scales of Lydia and Phrygia. But the

meaning of Heraclides' statement is that the seven scales

of Table i6, inasmuch as they are only so many segments

of the one scale, are all instances of the one or

method of formation, and so cannot properly be termed so

many. It was a different matter, he says, with the

three ancient Harmonies, the Dorian, Ionian, and Aeolian.

These were really distinct adjustments ; they were scales,

the principles of whose construction were essentially dis-

similar. Difference of pitch, he proceeds to say, does not

constitute a new.
() Aristides Quintilianus (Meibom, 21. 11) :

To ovv AvSlov , e/c,, , , , ^^ hu-• \ , ,
'?, ?, , , ,', ^ ^., '?, '?, ^,
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, /cat?, ?,. 0€ riXeiov

-.
'The Lydian scale they' [i.e. ancient musicians] 'composed

of diesis, ditone, tone, diesis, diesis, ditone, diesis ; this

was a complete scale. The Dorian was composed of tone,

diesis, diesis, ditone, tone, diesis, diesis, ditone ; this scale

again exceeded the octave by a tone. The Phrygian was

composed of tone, diesis, diesis, ditone, tone, diesis, diesis,

tone ; this too was a complete octave.'

{c) The Isagoge, (Meibom, 20. i)

:

, 6€< , bg •
, 6 , * 6 '. ?

€19. * o^vrepos ?,^ , 6.
' Two Lydian keys, a higher, and a lower, also called

Aeolian ; two Phrygian, one low also called Ionian, and

one high ; one Dorian ; two Hypolydian, a higher and a

lower, also called Hypoaeolian ; two Hypophrygian, of

which the lower is also called Hypoionian.'

It appears from passage (a) that there was a period in

the development of the Greek musical system when there

existed three distinct Harmonies, i. e. three scales dis-

tinguished by the different methods in which their units

were put together ; and that these three Harmonies were

termed Dorian, Aeolian, and Ionian. Now the units of

Greek music are the tetrachords ; and we cannot conceive

how tetrachords could have been put together except by

the method of conjunction, the method of disjunction, the

method of alternate conjunction and disjunction, or a com-

bination of two or more of these methods. It is probable

then that the three Harmonies were the products of these

three methods. But the characteristic feature of the

Dorian scale of Aristides Quintilianus (see passage (^)) is
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that it contains two disjunctive tones in succession ; from

which we may reasonably conclude that the Dorian Harmony
was the method of disjunction.

Again in passage {c) we find that when the number of

the keys was raised from seven to thirteen, the terms Ionian

and Aeolian were employed to denote respectively the

duplicate Phrygian and Lydian keys. This implies a con-

nexion for purposes of music between the terms Ionian

and Phrygian, and between the terms Aeolian and Lydian.

But the Lydian scale of Aristides is plainly a scale of

alternate conjunction and disjunction ; and the characteristic

feature of the Phrygian^ is that it introduces the Fourth

above as w^ell as the Fourth below the tonic ; in other

words, that it retains the essence of conjunction. It seems

a fair inference then that the Ionian and Aeolian Har-

monies are identical respectively with the method of

conjunction, and the method of alternate conjunction and

disjunction.

{d) Plutarch, de Musica^ 1137 D : %]\ h\ irepl' on Si ayvoiav iv ? rerpa-

^ The mistake has commonly been made of explaining the upper

tetrachord of the Phrygian scale

as a mixture of enharmonic and diatonic notes, d being the second

passing note of the diatonic tetrachord

But this interpretation ignores the distinction between fixed and

variable notes, a distinction which Aristoxenus and other theorists

are never weary of repeating. If d in the Phrygian scale were

merely a passing note of the diatonic tetrachord, its position would

not be exactly determined ; and as the lowest interval of the scale

is exactly determined as a tone, the compass of the whole could not

be definitely estimated as an octave. Besides, we should then have

three passing notes in succession, and two ; the impossibility

of which will be obvious to any one who has grasped the Greek

conception of a note as a, not a point of pitch (see § 8).
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ctSoTCS' ^ cttI,€ . ' With regard, too, to the

tetrachord Hypaton, it is plain that it was not through

ignorance that they' {oi, the ancients) 'abstained

from this tetrachord in the Dorian Scale. The fact that

they employed it in the other keys is proof that they were

acquainted with it. But they dispensed with it in the

Dorian because they respected the beauty of that key, and

were determined to preserve its character.'

We saw above (§29) that to the early scale of the form

i
i^^1 J J—-^ ^

—

^^==1

was added at a later period a conjunct tetrachord at its

? == and that thislower extremity

addition was called the tetrachord Hypaton. In the pas-

sage before us Plutarch informs us that for some time an

exception was made in the case of the Dorian scale because

it was felt that such an alteration would imperil its Ethos.

Mr. Monro endeavours to reconcile this statement with his

hypothesis of the keys by pleading that the character of

moderation inherent in a key of middle pitch would be

sacrificed by the addition to it of a series of lower notes.

To which we may reply ' Would not the pathetic character of

a high pitched scale suffer equally from such an extension?

'

But on our hypothesis Plutarch's statement is quite in-

telligible. Obviously the distinctive character of a disjunct

scale would perish on the addition to it of a conjunct

tetrachord.

(e) See again the passage from the Politics of Aristotle

^

V (viii). 7. 1342 b, quoted in § 38.
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Aristotle here recommends the use of certain scales to

voices that are impaired by age. What then must have

been the special property of these scales, that justified this

recommendation ? Evidently not a particular modality,

for one order of intervals does not involve a greater strain

on the voice than another. Nor can it have been a mere

difference of key or general pitch. How should the same

keys suit the failing tenor, and the faihng bass ? The pro-

perty of these * old men's scales ' must have been such that

the melody composed in them, whatever the pitch limits of

its compass might be, made but a slight demand on the

physical powers. And this is the essential property which

our hypothesis attributes to the Hypolydian mode for

example. For whether that mode occur as the scale

i
Tonic !

I u
]=i ^—

f

g:P^ ^=p
for a treble voice ; or as the scale

Tonic

I J^=s=^

for a tenor voice ; or as the scale

Tonic ^=m F »^=ig
for a bass voice ; it necessarily results from the position of

its tonic that any melody composed in it must gravitate

towards its lower notes.

42. Many persons are under the delusion that to solve

the problem of ancient Greek music means to bring to light

some hitherto overlooked factor, the recognition of which
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will have the effect of making the old Greek hymns as clear

and convincing to our ears as the songs of Handel and

Mozart. Very curious is this delusion, though not astonishing

to any one who has reflected on the extraordinary ignorance

of mankind about the most spontaneous and universally

beloved of the arts, and their no less extraordinary in-

difference to its potent effects on the mental and moral

character. Who would take up a book on Egyptian or

Chinese painting in the expectation of learning from it sonie

new knack of placing or viewing an Egyptian or Chinese

picture, by which it will come to please the eye as much as

a Titian or a Turner ? Who would demand from metrical

science that it should supply us with some long-lost spell by

the magic of which we shall discern in

XoyoV ', ,
fctia'^ irep devrepov

the movement of
* We are such stuff

As dreams are made on, and our little life

Is rounded with a sleep.'

Yet no less absurd is the supposition that any, even the

most perfect, knowledge of facts could lead us to the love

of these unfamiliar old-world melodies.

To some cold appreciation of their form we may perhaps

attain if we are willing—sacrilege and destruction as it may

seem—to strip them of those external accidents which are

peculiar to the music of their age, and invest them instead

with the habits of modern fashion. Otherwise the novelty

of the unfamiliar features will engross our ear to the

exclusion of the essential form. To render an ancient

melody note for note is to render it unfaithfully to ears

unaccustomed to its dialect
;
just as to translate an ancient

poet word for word is to misrepresent him, inasmuch as the

attention is thereby misdirected away from the sense to
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the strange idiom. Nay, further, as a literal translation

may often give a directly false impression of the meaning,

so strict adhesion to the notes of a foreign melody will

often lead us astray as to its essential form. As Aristoxenus

would say, in attempting to preserve the pitch, we are

sacrificing the all important. If, for instance, we

express the Greek enharmonic progression to the tonic

through Hypate, Lichanus, Mese, by

ag j J
"

not only are our ears revolted by the unwonted progression,

but we are even distorting the real form of the melody.

For, to take one point only, the Lichanus being the highest

of the passing notes to the tonic from the Fourth below is

for the Greek ear the next note to the tonic ; while we feel

that in passing from F to A we are skipping several notes

which the melody might have employed.

Let us apply, then, this method of paraphrase to the

familiar Hymn to the Muse, one of the compositions of

Mesomedes, a Cretan musician who lived in the reign of

the Emperor Hadrian. The words and ancient notation

(as far as it is extant) of the hymn are as follows :

—

C C C
" - ft - € 5 - -

'( --,
- ' - -€
- S < - vas ho - vi - -

C C C- - 6 - (- -,
G2 «3
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- •- -ye - Tepir -

R C
- € ---,

CM
- TOVS yo - v(, - At - 6 -,

C C
('(-€5 nap-ea-Tt

We shall (a) substitute for the Greek modality our major

scale
; (<^) substitute Diatonic notes for those of other

genera
; { add simple harmonies ^

;
(d) make slight altera-

tions in the melody so as to preserve as easy a progression

in our major scale, as is the original progression in the

Greek scale.

Hymn to the Muse.
Slow

ci - 5e - - - '-

ikM lJ^^^J
te':^B & g

l-r—J—l•
'#=

A J. .J. .J. .J. J_

I—I-

-rJ9 '

mm^
, - Be

-1^21.^fr^m:^ --^

^ Professor Prout has supplied the harmonies ; but he is not other-

wise responsible for this well-intended mutilation.
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^ 7^^ Tit= 5 ^wr 1 f f^ TV
e - % ^- - vci - -

mBE^ ^:

^ ^3
FT ' tTfT

76{ -

^^-.^

, • • - - ye - rep - nvajv

4 fM^U
-?-5—*—*- -

I—

t

f=v^v

feff;
.

'

r
i r'r'T^^^

«at - 06 fiy -- - , - ? -'^» ^V - At - €

±
i

^^J.
r->

j-j-i ,i
221 ?^^

^ ^^^
- t - , 6u - ( - (15 - ea - .

SA A J. J J

'^^
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INTRODUCTION

.—On Aristoxenus and his extant works.

I. Our knowledge of the musical theory of Ancient

Greece we owe almost entirely to Aristoxenus, or the Musi-

cian (such is his regular title in ancient writers). This philo-

sopher was born ^ in Tarentum, and received his earliest

instruction from his father Spintharus (also called Mnesias),

a well-known musician of that town, who had travelled

much, and come into contact with many of the great men

of the day, and, among others, with Socrates, Epaminondas,

and Archytas. Some part of the youth's life was spent in

Mantinea, the inhabitants of which city were remarkably

conservative in their musical tastes ; and it was probably

from this sojourn, as well as from the teaching of Lamprus

of Erythrae, that he derived his intense love for the severity

and dignity of ancient art. On his return to Italy he

became the pupil and friend of the Pythagorean, Xeno-

philus of Chalcis. Something of the austerity of this school

seems to have clung to him to the last; he bore, for

example, the reputation of having a violent antipathy to

laughter ! We next find him in Corinth, where he was

intimate with the exiled Dionysius. From the lips of the

tyrant he took down the story of Damon and Phintias,

which he incorporated in his treatise on the Pythagoreans.

Lastly we hear of him as Peripatetic and pupil of Aristotle.

His position in this school must have been one of import-

ance ; for he entertained hopes of succeeding the master,

and his disappointment and disgust at the selection of

Theophrastus betrayed him into disrespectful language

towards the mighty dead. Indeed, if report speaks truly,

want of reverence must have been his besetting sin ; he

^ For everything that is known about the life of Aristoxenus, and

for the references to the ancient authorities, see the excellent article

in Westphal's Ansioxeiius, vol. ii, pp. i-xii.
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would seem to have consistently undervalued Plato^ and to

have maliciously propagated scandalous stories, which he

had gleaned from his father, about the domestic life of

Socrates. Besides his works on musical theory he wrote

philosophy and biography.

2. The signal merits of this philosopher do not flash upon

us at the first reading of him. The faults of his style are so

glaring—his endless repetitions, his pompous reiterations of

' Alone I did it,' his petty parade of logical thoroughness,

his triumphant vindication of the obvious by chains of

syllogisms— that we are apt to overlook the services which

such an irritating writer rendered to the cause of musical

science. And yet these services were of great importance
;

for they consisted in no mere improvement of exposition,

in no mere discovery of isolated facts, or deeper analysis

of particular phenomena, but, firstly, in the accurate deter-

mination of the scope of Musical Science, lest on the one

hand it should degenerate into empiricism, or on the other

hand lose itself in Mathematical Physics ; and secondly, in

the application to all the questions and problems of Music

of a deeper and truer conception of the ultimate nature of

Music itself. And by these two discoveries it is not too

much to say that he accomphshed a revolution in the

philosophy of the art.

Until Aristoxenus appeared upon the scene the limits of

Musical Science had been wholly misconceived. There

existed, indeed, a flourishing school of Musical Art ; there

was conscious preference of this style of composition to

that ; of this method of performance to that ; of this con-

struction of instruments to that ; and the habits formed by

these preferences were transmitted by instruction. To
facilitate this instruction, and as an aid to memory, recourse

was had to diagrams and superficial generalizations ; but

with principles for their own sake the artist^ empiricist as he
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was, did not concern himself, and it is with principles for

their own sake that science begins.

Over against these empiricists there stood a school of

mathematicians and physicists, professing to be students

of music, and claiming Pythagoras as their master, who were

busied in reducing sounds to air vibrations, and ascertaining

the numerical relations which replace for the mathematical

intellect the sense-distinctions of high and low pitch. Here

we have a genuine school of science, the soundness of

whose hypotheses and the accuracy of whose computations

have been estabhshed by the light of modern discovery.

Nevertheless, musical science was still to seek. For if the

artists were musicians without science, the physicists and

mathematicians were men of science without music. Under

the microscope of their analysis all musical preferences are

levelled, all musical worth is sacrificed ; noble and beautiful

sounds and melodies dissolve, equally with the ugly and base,

into arithmetical relations and relations of relations, any one

of which is precisely as valuable and as valueless as any other.

True musical science, on the contrary, accepts as elements

requiring no further explanation such conceptions as voice,

interval, high, low, concord, discord ; and seeks to reduce

the more complex phenomena of music to these simple

forms, and to ascertain the general laws of their connexion.

Yet, while it will not be enticed to transgress the limits of

the sensible, within those limits it will aim at thoroughness

of analysis, and completeness of deduction. Such is the

science which Aristoxenus claimed to have founded.

And with this clearer perception of the scope of musical

science there came also a deeper conception of music itself.

So busy were the Pythagoreans in establishing the mere

physical and mathematical antecedents of sounds in general,

that they never saw that the essence of musical sounds lies

in their dynamical relation to one another. Thus they
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missed the true formal notion of music, which is ever

present to Aristoxenus, that of a system or organic whole

of sounds, each member of which is essentially what it does,

and in which a sound cannot become a member because

merely there is room for it, but only if there is a function

which it can discharge.

The conception, then, of a science of music which will

accept its materials from the ear, and carry its analysis no

further than the ear can follow; and the conception of

a system of sound-functions, such and so many as the

musical understanding may determine them to be, are the two

great contributions of Aristoxenus to the philosophy of Music.

3. Suidas credits Aristoxenus with the authorship of 453
volumes. Of these nothing considerable has survived save

an incomplete treatise on Rhythm, and the so-called 'Three

Books of the Harmonic Elements.' That the last title is an

erroneous one has been established by Marquard and

Westphal, who appeal to the following facts among others.

(a) Porphyry cites the first of these books as irepl, and the second as .
{b) Though the usual titles of these three books are

supported by most of the MSS., there are some important

exceptions. The Codex Venetus (M) has for initial title

of the first book 'Aptaro^evov

(though a later hand has crossed out and added), and similarly the Codex Barberinus reads. The concluding inscription of this book

in is ^, but the third hand

has written over, and over the latter of<. In the same MS. the title of the second book is^ € (the in the latter words

is a correction of the second hand for o) , but an a has

been written through the ^ by a later hand ; the concluding

inscription of the same book is^^ -
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, but the is crossed out, and written beside it ; the

heading of the third book is 'Apiaro^eVou

, with the crossed out and written beside it.

(c) The text of the ' Three Books ' contains matter of

three distinct classes ; firstly, introductory matter or exposi-

tion of the scope and divisions of the subject ; secondly,

general principles or expositions of primary laws and facts

;

thirdly, propositions of details, following one another in

logical order like the or Elements of Euclid.

(^) We find in several cases more than one treatment of

the same subject.

(e) We find certain inconsistencies. Thus, or

musical composition, is sometimes included in, and some-

times omitted from, the list of objects with which Harmonic

science is concerned.

Westphal, not content with negative criticism, has en-

deavoured to reconstitute from the extant fragments the

scheme of three works of Aristoxenus on the Theory of

Music ; each containing a or introduction, a state-

ment of or principles, and a system of. or

elementary propositions. His idea may well be correct

;

but the result is so unsatisfactory from the utterly frag-

mentary nature of the data, that we need not enter into the

details of his attempt.

4. The most important MSS. of the ' Harmonic Elements

'

are the following :

The Codex Venetus (in the Library of St. Mark), written

by one Zosimus in Constantinople in the twelfth century.

It has been corrected by many hands ; but two of especial im-

portance have been identified, one older than the fourteenth

•century (denoted in the Critical Apparatus by Mb) and one

of that century or later (Mc). Ma denotes the first hand

;

Mx a hand not identified
;
(a later manuscript in the same

library is denoted by m)

:
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The Codex Vaticanus of the thirteenth and fourteenth

centuries, which appears to have been directly copied from

M. In the Critical Apparatus the first hand of this MS.

is denoted by Va, a corrector by Vb :

The Codex Seldenianus (in the Bodleian Library), dating

from the beginning of the sixteenth century. It is denoted

by S in the Critical Apparatus. Mr. H. S. Jones has

demonstrated {Classical Review, VII. lo), that this

MS. depends closely on V throughout, though its exact

relationship is hard to determine, since in some places it

adheres to the original reading (\^a), and in others adopts

the corrections and additions of Vb. I have collated this

MS. afresh :

The Codex Riccardianus (in Florence) of the sixteenth

century (collated by van Herwerden), which shows relation-

ship with Mc :

The Codex Barberinus (in the Bibliotheca Barberina in

Rome) of the first half of the sixteenth century. From

page 95 to 121 of the text this MS. shows agreement with

Mc and R ; but from page 121 on, it appears to have been

copied from V after the corrections of Vb. This MS. has

numerous corrections in the margin, which, however, are in

the same hand as the original

:

A Codex of great value which belonged to the Library of

the Protestant Seminary at Strassburg, and perished when

that building was burned down by the German troops on

the night of August 24, 1870. It was collated by M. Ruelle,

who pubHshed the results with his translation of Aristo-

xenus. It seems to have been independent of all the other

MSS. that we possess, none of which can be regarded either

as its ancestor or its descendant. M. Ruelle attributes it

to the fifteenth century. It is denoted by in the Critical

Apparatus.

The ' Harmonic Elements ' were first published at Venice
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in 1542, in a Latin translation by Antonius Gogavinus,

a worthless work crowded with errors. The first edition

of the Greek was printed in Leyden in 16 16 by Elzevir,

with the corrections and commentary of Johannes Meursius,

who displays gross ignorance of the general theory of Greek

music, and of the doctrine of Aristoxenus in particular.

Meibom's well-known edition with the Greek text, Latin

translation, and commentary, was published in 1652 at

Amsterdam by Elzevir. The text of this work is poor and

the translation often obscure, but the commentary is valuable,

and shows a thorough acquaintance with the system of

Aristoxenus. Paul Marquard's edition with a German trans-

lation (so literal and servile as to be wholly useless) was

issued at Berlin in 1868. The chief value of this work lies

in the new light thrown on the text by the author's collation

of the Codex Venetus. Westphal's exhaustive but diffuse

and garrulous book on Aristoxenus was published at Leipzig

in two volumes, the first in 1883, and the second in 1893,

after the author's death. It is most valuable as a storehouse

of facts. M. Ruelle's French translation of Aristoxenus,

to which I have referred above, was published in Paris in

1870.

The following authors and works are referred to in the

present volume

:

The- (referred to in this volume as

Isagoge) formerly attributed erroneously to Euclid (and so

inscribed in Meibom), but probably the work of one Cleon-

ides, of whom nothing else is known. It exhibits a strong

resemblance to the doctrine and arrangement of the ' Har-

monic Elements ' of Aristoxenus :

Nicomachus of Gerasa, who flourished in the second

century, a. d. ; a Pythagorean mathematician, and musician
;

author of a manual of Harmonic :

Bacchius Senex, a musician of the time of the Emperor
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Constantine. The so-called ' Introduction of Bacchius ' is

a mass of excerpts of unequal value, some showing agree-

ment with the doctrine of Aristoxenus, and some directly

contradicting it

:

Gaudentius the Philosopher, a musician of uncertain

date, though he certainly was not earlier than the second

century, a. d. His ' Introduction to Harmonic ' is an eclectic

work combining views of the Aristoxenean, Peripatetic, and

Pythagorean schools :

Alypius, of uncertain date, whose ' Introduction ' exhibits

the complete scales of the three genera in all the modes,

with their notation :

Aristides Quintilianus, a musician of the first century, a.d.,

author of a treatise in three books on Music, in which the

theory of the Aristoxenean school is presented in detail

:

Anonymi Scriptio de Musica (referred to in this volume as

Anonymus) a cento of the works of Aristoxenus, Aristides

Quintilianus, Alypius, Ptolemy, &c., probably of very late

date.

The works of Nicomachus, Bacchius, Gaudentius, Aly-

pius, and x'^ristides Quintilianus, and the Isagoge are

comprised in the Antiquae musicae auctores septe?n of

Meibom. The same works, with the exception of Aristides

Quintihanus, have been edited by Karl v. Jan in the Teubner

edition of the classics under the title Musici Scriptores

Graeci. The Anonymi Scriptio was edited by Bellermann,

and published at Berlin in 1841.
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3 oib^\\. ' . ^ 15

re \.
5

bLopLov, • 2
10

|

baovoiV \ bovv, bov
— '

Siarouov Se ^ Corr. ex - ^- S 2 S
3( Marquard : : rell. 4 eAe'yei' R'^ conieci : ycvwv codd. 5 post addidi

re om. R 6 ovhus ante' ponunt R iTrexeipei V (^ex

€7.) :( A : rell. 7 yevos et seclusi

8 R ^payaav Q 6 (t suprascr.) ' cm.
Vb S ohVc €va S e^rpay€va BV {v fortasse postea

additum) : ^r(pay.a rell. ovdh] S 1 1 («

suprascr.) : ^-^ R 12 ' R
14 (] Mb e corr. 16 ^// post (pavephv add. , rubra
linea subscr. R R 17 4] deinde lac. 3 litt.

19 om. 2 tV supra lineam S
23^ R : cVrtV rell. ^
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02 1.3

^ re yiyv^rai—'
|

elhos 15

TTJs €9 kKar^pas kariv, €7€€9 ' ovbevl€€^ hLopiaaL rts €4£ bLaop•^^^ pahiov^
|

Trept 20

5 .^ ? re ^ rtz^e? €,
7ros €9 ^€, elirelv irepl.

\

hLopivos ^ 25

eTretra {).^ ' et9

10 ^^ Trpos '\9 7€
e7rtre9 9 ^ r|e9 3°

eLTTelv ha4povv. ovhels ovh'kv irepl€, \ ? ovhe^€€5. Mera 4
15 re o^ios tr[|e ereoz; 7€ els^ 4^- re \ ' .

be^^ irepl -^ e^e\a hapeeov 6<5 hiaipeladai, ea 5

Tiepl' l•e6va eeov els o(ras

20 ^eve evea biaipeaeis. Etra irepl eovs-4 ^
|

,
?) 7eovs veL•S eovs, ' rt rts -

\ ebovevov. bia eira-

I out' : , sed postea una litt. eras. 2 ttjs] t^s

TTjs S 4€$ conieci :^ codd. 3 •'/ ex 5e.

yeu7}Tai tis] t^s B om. S 4/ opiaOevros R
post€5 lac. 7 litt. ; lac. 8-9 sj'llabb. R de ita scripsit

Marquard ' alinea quod alibi nusquam fit
' ;

quod non intellego

6 A^aos ;sic') M, sed acut. ab alia manu : Aavaos R : Aaaos : Aaaos
rell. 'Ewiyoviwv V S : 'E-myoveiwu sed et e corr.

R 9 ffa(p€s Meibom Xeyeiu addidi 13 oi/Be S :' €7 BR 14^ Marquard :^
codd. 15 S R 17 Se om. V S ^
conieci : codd. : post add. clwe7v 19 ante

add. Vb 5teA0oWa Marquard : SieAoVra codd.

20 €\$ ex€$ corr.
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1.4

15 he em - \? ^. ^€9 be ^< ?
evhi.\eTai he^ ^ ^^^' ^ ev

20 '€},^^ ^ 5

eh € hiapeaL. Mera he€4
TTepL re ;z^eety e^rjs € ev rot?

25 ? e\vevov.
^ohoeV yevoiiv haoas [^] ^

ev rot?^ , ^ohoeov he ^? ev oh. ' ovheh irepl ovhevbs

30 eev ev\voiav', irepl

epevv avoh e^ ]^ 'paaeeaL,
7ape}aev ovhev irepl ^. Mera he

5 rrepl htav\\€- eeov, 15

eira Trepl, he -hav oh elvai? -
5 fiaivei irepl

|

vees e^eiv eev^hav. Trepl rJ9 ^eo ovh^

7paaeeov• hov ' ev rots' e^:poev 20

10 eovev. he Trepl 'Epro|e' eipa
hia epv e(^' eKaTepa ea

€9, oihev el ^ vea hopaves
15 oiTe hia elirovTes " :\ \ ha-

e^neevo TTpbs veva, 25

epov^ har]aos <$ h
2 ert^ ttjs vees ? ev e( ?

|

'

5e om. Va : add. Vb ^^ R : "-^
rell. Thv S : Thv rell. 6 ^^ Meibom : ^] codd.

9 avTYis seclusi : avTas Westphal : avTTjs ante ponit

6 om. S 1 1 ' om. i2 tjvtiuovu Ma Vb R, S linea

subducta : accent, acut. supra et supra add. Mc 18 ']
T6 R 21 ipyaTOKXea V 22 ^ 5iaipe7Tai

23 ovSe el 25 ei Tiya S
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02 1.5€ (ei) ^'? ' ovbevbs€. he ^^
TTepl

|

^ 25

5' €Vi(x)V €€€€€^. oibev he€ ovb€. € ' hrjXov'
j

3°

^, iv ^^ .^.^ -
||

6^ €^ €
€ , ^^hvva, - 5

bva
15 \ []

|[] ?]. -^'- ''
20 '

|

15

] ," . '

|

2, ^ ^
25

€i addidi 5 ^'"'' Meibom : eV rell. (4$ Ma
V, in marg. :^^$ R : ^^4$ rell. 8 )
om. 9/ : ^^^ Mc et rell. hv

sed post et »/ ras. 13 ^\ plerique :' 4\ R :4 '& Meursius : ' V S : :' rell. 15 post lac. 30 fere litt. tus

rh 55 : cm. rell. 4 add. Marquard
post^ 0eVis cm. ^ ? :

om. rell. 18 ipyaTOKXrjsy 25 Monro

:

avodeiKTiKws codd.
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1.6

2 )
|

heiKVVs,^^ re (]
bia irpos he 9 (4€

rt? € ^ €€^ :\-
30 - hva' 5

' ev Tois ^ ^, ^>'
7, ^ 9 \\.^^ {) ^

hia^opav {
5 ^ ), ',
baaa \. ',

156 , ^ baoav^,
|

15 ^ ^b6v ,

* 20

20 \
|

hiKaiov ' \ ^.
2^ Monro : Trphs^ : ^^^-

rell. re toG] : cum 6 suprascr. Mc :

€ m : € : re Vb e corr., S 3 om.

R : cm. rell. 5 ^^^ Meibom : ^ codd.

6 R 8 post addidi 9 '^«^ post^ addidit Marquard 10 conieci :^ codd.

irepl . . . ' addidi ir 12 ^)-^ 15 BR 6 ' }) S, ex }> :' avThv rell. 17 iv orn. ^] }) om. S
19€ ex^ Ma 20 re post add.

om. R 21 4\8 . . . e<^'' om. R inl om.
in ras. Ma 22^ sed in marg. -

ante add. ttjs post add. 23-5



02 ! I.y^^
j 25

irpbs €bav ols eTTt

€€9€^€€ irpos. €
he €5 {otl) iviois

|

- 30

5 €€ , irepi ^€9 baa, he ovhevl^ iv rot?^^ €€ ^.€ ' ? €9
[

|

ttJs irepl €- 8'7€ ^ ets ^^.
\ / .^^^^ 5

€ €, tcls ' -
€[9 '^'Trep €7^€€€ tivos-

eivai•
[

irepl \ €€ kv ^
5€€ Tives eial ?€,
77€\ he TTJs^ ireipaTeov heev.

-€ ? h
j

epa Tives elal ireipaTeov. 15' he hvvaevs Kivelaeai eipevov

2 ho Tives elaiv iheai ves, re (^€)
haa. ev avveyfi hie- 20

(levai€ ]€? ? hao
^* €7' 7€ ye€$, eoev^? ep \-

2 5, he eTepav vooev haaLv 25

« ^ TTphs^ irphs 2 conieci :

om. : rell. 4 iviois Westphal : evlovs codd. ' addidi

6 €\ ante, post ax^Shv add. Marquard ovdevl

Marquard : ouSe? R : ouSeis rell. 7 av€phv R :^
V S, in marg. -^ V S, in marg. : :'/ supra lin. Mc :€ BR 12 [as suprascr.)

13 Westphal : einep codd. : Marquard €€-4 R : €€€ rell. 15 ' om. R 19 Thv€}
Meibom : rwy- codd. 20 ihiai (e supra secundum
script. > 21 TTjv ex Mx : V S 25 kTepav"] post

ras.



•8

kvavTicuS ^'
( €9 etra €' erepas

3 ^?— 5e
[
^? ; —^-

^ 9 7€€€^ € ?,
' 67' ^ - 5

9 €h€v Aeyerat €\\( bia-, €€
9 ^ , hvvaov

5 abvvaTOV
|

iirl? €€^€? irpbs €€
"^ be ^'

10? ^, irpos ye \
€€ 9 ^ .? \ bao
boKeiv^ rrj, - 1 5

15 |

baavuv
\ - ' €€^?. bo^j} TTOLelv€

2 (€/, bLa\aiv -
,. \ € etvai €,- 2^ ^

25 bao boKelv.
|

€4 -€ baaLv€$ '
'€9 ^ ttoluv

30 ^ ' abetv, |7 €V baeeaL 25€€ }, bib, ?
^ Meibom : codd. 2 6</)' eKarepas in marg.

5 in] e in ras. Mc : ' VB R 6 '$ R, Mc( parvis

litt. supra lin. add.) 7 9 /cal Marquard : i^

codd. Th^ Meibom : Th Marquard e/fa-

Tcpov cm. M, supra lin. add. Mc 12$ tiv ?, nphs >? ? Marquard : codd. 14 ^*'

om. Va ^ S /- 15 «^?
6 S post(| una litt. eras. 17 erepas] I in ras. ;

€KaT(pas V S, in marg. 18 ]'] 6 in ras. 23 ^]
t/fce in ras. 20' : eV ry V, in marg., S
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' . g€, iv be eb€v^, \
1

1

yap avv€\ks €€,
' kaTavai ? bLoev.

re €
5

|

^, ?]^ /? 5€€, "Otl bvo

Tf]s^ ^ €9 tls ^baa ebL•,
|

ayjibov bov ^.€ ' ovTos otl kv b€v tcls

€ €7€9 € avia^LS €9 tcls be -
avTas^

|

€9 -,~—€7€ 15

€ baaos bte^epxeTai ore ^€
6€ '€€^ bel bie^LOvaav, tovs be

bLaa\a€€9 re ^^ 2
5 aTiobibovai— eirel hov€ €

Trepl? €€9 €tl '^ /3-9? tovtols ?. ^ €7€ tt]S €]9 et? 25

6€, ' eats i( eis^
2 €€ bib. Trjs?,^ €€

9^.
|

Trapabo^ov rois•- 3°€ ^^
bvo'; €

|

[

aveaiv . ? II

25€ ^ ? ^^
corn ex S 2 rb ' karavai . . .^ om. ,

in marg. Mc Vb 3 ^ post add. post add. R
5 70^€/ R 10 R 1 1 Bellermann,

duce Anonymo (p. 49, sect. 36) : codd. ^] X^yo-4 in marg. 14 evapye7 19 ^j/effis$4 e'/c

ToG 20 R post 4€$ add.-^ 2 : 4\6$ rail. :<$ Mar-
quard 22 post add. V S 23] in ras.

24 77 ante add. >']» (post i» una litt. eras.)

TTj ante add.
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I.ii 100
5. Aet 5e7€ ds 7^\:€ 7€ ^

yophGiV€^ €7€€. be rot?

ye ^ aTidpois, iiTLTeivovTes € ds
\

xopbi]V{ avUvTes ' ds' ^ 5

be) re \^^ els

Xopb7]V, evbixeTai { dvai ye^ eVe-

ti^s e77tres. € ^
e7tre^ eh )

|

15 xopbi] . ' eWat^ e7tre?-^ eL, evbexeTat Kiveladai

2 xopbrjv kaTavai, ' \?
|
^ tyjs

XOpbrjs, '9€9b €. e
eovev irepl Trjs aveaecus re 9 eirl

25 evavTLOv. be bta elpevv, r' ave- 15

9 T?]s eTepov eaTiv, ttolovv -
evov, e77tr? ttis^ . "Otl

30 ev erepa
|

€ eiTLTaaLS \^ aveats

be axebov bov € €^, ort e
bi] ovooev eTepov eaTiv elp- 2

12 ^,
1

1 ireipaTeov. *0 '^ ovea Ae'yetv

eoF ert tis rts'
5. ' ^ els

\

KLvr]aeiS^ ^
elvai, ? ^eoevo eeiv - 25

5 &€/ . . . restituit Marquard 5) ^- ti]v- € ^^ els om. Ma R : in marg. add. Mb: sed
perfod. Mc : praeLerea d 5' ets ex els Mx : ei ' els VS, in marg.
7 Koi ante add, R ye om. g ttjs om. R ayayovaris
Marquard : ayovaT)s codd. 10 Kivelrai S 13 ante
lac. 5 litt. : V S 14 evavrlov :

R: rell. 17 -45
19 post €•€ ponit 2 ']€ Westphal
22 ] Yb e corn 234]4 in ras.

Mb Tcs ante Kivrjaeis add. R
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02 ' .2

€[ Trore rfj ^'^ re.
|
^€6 ya/>^ 17/^12; Xiy^iv

;?]€? el tl €vpi-. ovbev ^ €
5 € \, ^ 15] ^ €TtI , ovbev

TTOLOvvTes ^ 9^. 6e
j

kv €b€v 2
KiveiTai\ yap kv bL tl ttouXv,

' kv . \ ' ^, €€9 9 €5 Trjs ' €€€\ 25^^^, €€ €
" ^,9 ^^ \ , ovbev

15 baipo.
]

ayebov yapbv( otl €^^ 3
6 ^^ [] €€. \€, iv oLs be € -€ biapiaTai. be

\\
? \ ^<5 13

aveaC'S 7aves bov,— \ etvai€
2€ ^, tcls ' ev 09 e^:oev evoev ovaas

KL\vrjaeL's Tivas,— be , ttjs 5

TTJs 69, eTepov eaTLV ? ireLpaTeov" \ peev vave \ ?] eh

els
\
€], bov e/c e77poev' otl 10

25 be 9 es peas tlvos ees ovbev

eKeivoiV eKaTepa ^ ^, 6 ^
3 et om. R Th BR. 5 S : avrh R :

rell. 7 TTOiovvTes ex voiovvTas Mx rb . ex
(ut vid.} 4. Mb 9 -yap om. S

12 T^v^ Trjs post^? ras. ex aurV Mb : av

om. 15 conieci :
' codd. ^/ue?s ex /^eTs Vb 16

seclusi 18 7] ex tV (ut vid.) in ras. Mb 5e Bellermann : re

codd. -LS ex Mb 23 €€'] etv in ras. Mx
24^) Vb, in ras. Mx :4} Va S : R
26 €/caT€pot conieci : codd.
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I.I3

15€^. Act ?/€
\

\€
€€ eirl ? TaaeduS €.^

' , eav eirl9 iav k-n. ' \? ^^^—
20 ycLp €7 € ^4 5—

,
' 'bi^Oe \^ h'' 9 tyj, brjkov ? €6

25€ €€ ? ?
|

[/^'] yiyvo-€ iv €9. ' ^ & €
€€,? ^£ ^? €

30 TOVTOLS aveals ?,^;^ €
|
-.

' ^ € bL€€v irepl

T7]S € q^eos?,^
14? €(/)' €€ '€\\'. " \ 15

eis ye ^ . €(ttlv aireLpos, €7€. ]? € ^
5 \(€9 ? tottos ^€3 €

6?. € ^
€?; av^eiv €09 ^? 2;

|
iV,'

' €€. ^ €€ ? ;^ ,? €€
15 '; )'

7/ |

]. yap

2';2/ \ ttol€lv , ^ 25

2 3 ^'^' ' ^^s,, erat ' Ma 4 "(- MBS:
Mc Vb R et ' )] sed ras. post : ' et€

Vb :
' et €/ in marg. : ' -^ S 8 ^/ del. Marquard,

recte 14? (?) : !? V S R, in marg.

15 ^€ Meibom : 4$ codd. ^ ex Mb : ^ 6 ye
conieci : om. : re rell. 18 tottos Meursius : T(ii/os codd.

20 ^ ante ets add. S 21] ante eras. :

rell. ' BR 23 R irpbs post «ai add.

24 ' om. 25 TTOteti/J e?»/ in ras. Mb e|u> Bellermann :€€ codd.
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02 1. 14, T€ hvvaTTJs iv) yeviaOai, bia-?. € ? koUacTiv re

|

]$ i^abwareXv ovre 5te- 20?9€£^ hyvarai hLaadv
5' ^^^€ ^vvUvai 9 eort

tees etr' tlvos 6(.
\

25

be € bo^eiev^^
ye . ' € e77' b^i

|
nipas ^ res', ets re 77]^ 3

7]^ ?' :9, etr' e77t ^ei'

k~\ e ^ ^^
€€5 $ (||€)5 15

Xbiov €€. 'Otl € ets Te^ € Te 9
15|.9 eiy ' eKarepa '^, crxebov 5

bijXov. ei ' ?) ^' ^ €9 (-
(9, ec? (et)^? etr; "epl^'

[
9, et?, bio-ep ev^^ ^^.

2 ' oyTOS ^ ^
€.

|
€ elirelv£? e-l 15

6 €' € etrat

^ etj eose
|

^,{ 2)^ ? e?. /xei^ ow
2 5?^ bi ' 25. , ?? ^ ante eras.), S, in marg•. :$ R. \)

fort, e corr., 5 '^• 6 eire ante SteVews pan-is litt.

supra lin. add. Mc, in marg. B, R : cm. rell. 9? S R
12] ante eras. : €5 BR 13 e? («r

suprascr. ) re 15 eis] eV i6_^ 17 ei

restituit Bellermann 22 cm. opos (pQayyov add. in marg.

Mb Vc €6 (paiverai (pdoyyos add. in marg. Ma 23 orav

7]]^ restituit Meibom 25 opos'5 add. in marg.

MbVc
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1.15 , tls elvai€
beKTLKos ^ €

|

3 €, ^^*
be^ €. €^ he - 5

6 ovvOeTov
||

€ 'eiv<V evo-, '€ ev ^€'€ ^o6evov
5 eiT € eiTe -
eepof ' €
TOTe oievov elaL €,^ re 6

j
el

eyevov, ^€ virep \ ev] €77 re epveav
15 ,^ be irepi ,

j

15

re ,
' €

20 TreipaTeov e\ev eh 'ee apee bapeLa, eireiTa , ev €
ape ^ eee aepe'

|
2

25 eepa be '' € ep '

3'
|
^ be ' Laepe ,? aeev ?

17 7€ eeov ,
j

|
25

3/ R R ^ S ^^
S 124( R yeVTjTot] in ras. Mb ^ \€y6€vo^f]
rh : post h ras. 13 ante^ una litt. eras. ^] ehai R
/] rh R : rhv V S . . .^ Se om. 14

15 R 16•5^5•$ BR 18 SieAelj/ V S
sed Vb in ras. :^ Siaip^acis cm. sed in marg. add.

19 eneira in ras. Vb : en in ras. Ma
20 Sioupeaeis^ deinde numeri . /3. /ere. in marg. Mb
Vc 23 5€€ om. \ R : in

ras. Mb
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APiMOXIKilN 012 a 1. 17^ Tavrais re diotVet rats' {avTols)

/x,tas—^/xeye^et re brjXov a)S ^€' - 5( [re] bLavov9 ea-at tovs^ 4€. 5e kin

5 hL•aaos ^
|

-
79, ? €€€ €

'^ ^ ye

ovTT€p ^
'^.

|

e^— ' rjv 1 5

— roti , \
ert he e ^.
' {), €

|

2
e. ? e Tairrais Tpus

€€ ^^' els -
15 ^^ 6€^ '

|{ ) tlvos ^^^^ - 25^^ (. ^ (^ €V ivioLs)' eTretra eh€ vees epLov\av, 3°

20 vees reav eri, els

LapeLV,
1

1

aavevov 8
^.

' er € ev rot? eTretra et^75ert.
|

' & re poLr\pevv 5- Biaipeffeis MbVc in marg. ut supra avraTs restituit

Westphal : ante tols ras. in qua erat 2 re in ras. in

qua erat re Ma : 5e yap : om. rell. 3 in ras. Ma :

om. rell. re seclusit Marquard 4 5e in ras. Mb:^ BR
5- Yh S : MR 7 ' om. R
eJvai . . .

'^ om. S g rh post add. 12

restituit Marquard 13. Upos om. B, sed in marg. add.

14 kripas ante TpeTs ponit eis in ras. Mb 16 yap
restituit Marquard 17 ^ Se€yvov ante r)-

ponunt codd. : ordinem restituit Marquard 18 Te post els ponit

: r in marg. Mb 20 \ om. R : ^ in marg. Mb
22 fj om. 23: S
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I.i8

Trepi iovs eir/ Treipariov€ ?. "Otl \ ^ kv

/ \9 elvai,€ ye

Xoyiabovs €\\ jueAos* Kiyerai

yap hi] obS tl /xeXoj, ^^ € - 5

15 bLv iv
|

yap ^€€
avUvai €V bLaX^yeaOai. € ' € /-

€ 6yyv^ bu ,
2 irpoabeiTOA^^ tlvos ttoims

|

T7]s-
— brjXov yap cos y ba\av re (\>Qoyy(iiv^ €(, VTiapyjei yap —

,' e7ei/*^ e^et, pJycaTOV jutepos ^
25 eis yyvoivv ^^
{) Trepi ^ lbLa

etvai. X^ebbv br] ^, € eTrt 15

30 TTjS ^€ yL\yvoevov? baair\^ ]
^ bioiaei €5, '-

biapivov ) 9^ baopa ttjs

ig
j

|

bav, € 9 €V rois eTreira

b€Lxe/]a€TaL ? eaTLV^ 6. € 2
5 y' , ?

|
?

bLav^,^
€(TTL TL ' ^
€ , ^ bvvav -

|
^. '€ 25

Trepi5 in marg. Mb Vc R 2 ^')]
3 7^] 7 ^ 4 ^eyeraL . . .$ om. sed in marg. add.

5 ?] S 6 eV to7s Meursius : rh eV rois codd. 7 irru
' R :^ rell. 8 g R 13$
. . . Trepi parvis litt. supra lin. Mc, in marg. Vb 14 rb restituit

Marquard conieci : : rell. seclusit

Bellermann 15 eVi t^s Ae'|eajs Bellermann, duce Anonymo
(P• 55) • eViTTjSeiws codd. 16- Meibom :^ codd. 18 2 om.
21 S 24, }) (post h litt. eras.) : Tainhv V :^ rell. ^ om.



0202 ' . ig

Trjs^. ^ jueAo? rGiV9. be €4
d ^ ?- '' 15^..

5 ''^^ ' ^ ^
€9 ^€€ et? oora ^^. -

' ds ' 2
ets hiaTovov ^. \ €€

hiaTOvov,
|

- 25, , -, .
|

' \ - 30

15 ^ ^
—

II

—- etj - 20. -^
j

5

20, ?; .
',

|, -.
2 ex Ma rhv'] rh (corr. Mc) 3 et-

ex^ Mc : elpeladai S R 6 els cm. S
8 Tavrh conieci: r^ codd. conieci : codd.

> els rh-/ Marquard 10 yap Marquard : re codd.^ S Trpoarvyxauei Vb R S : TrpoTvyxdvei rell.

II /' 12 rh€ ex Mb 14 -•4 6 CKe-^aaQai R ' %
5aee in marg. add. Mb Vc 174 rel re cm. :

Se S 22 ex pe7a Mb : in ras. Vb €
cm. 24 rh cm. : supra lin. add. Mb tV o^i. : supra

lin. add. Mb
III



1.20 , \ [\
15 6\€' els^€. y/? ^ .^ haaos irpos

20
[
,^ ^ - 5. € ^€' '€€ —

25 '^
|

re ^ -
—€ etvaL. '€ TreWe

3,
|

In€€.
€ ;^ kvos -, 6 ^ ^^
TTpos ^^^ ^^

21 pis
1

1 bLa^ 15

ye 6 -€€ ha-
5 /|09• e avhpbs

. ^
€^ 2,

|^ Meibom : 4'/€5 rell. odv seclusit Marquard
2^ V S : yap supra lin. Mb : Se (70^
suprascr.) a corr. manu : Se R 3 ex/
Mb : 5] S : oXiyov R 6 oZv cm.] ToD S Th Sis] 5 supra lin.

5ls / €\

-. -. IS in marg. MbVc 11 rh yapVhBRS :

rod yap {yap in ras. Ma ut vid.) :^ yap Marquard : yap cm.' 4v €is add. in marg. ex
Ma ^ 2 R Westphal

:

TOvxf codd. 13 Vb R . . linea subducta S
14 Thv om. R )8/3/ Marquard :/' codd. 15
R : tout' rell. ^ ^
Tpls (- ^] post ^ ras.

8 7] ante TTaiShs add. et post ponit
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'
1. 2

€9 . "Ort € € ^,̂ kin h'k /xe|ya } ? 15^, \€^6 brjXov € (-
5 otl ' € ha7]v• pabiov €.\

' ha Tret- 20. * ) tovos^^ hiao. ' et? rpets bLaLpi€LS'

10€b€L
]

re ^ 25

() e haaa€^. ^ e € tet
€09, ' €€ beLS J)aLK^] 3^€, e .

15 ' ' tcls ^-^ ^^.
Aet e

1

1 bav ()(^ 22^^ ye 7etr €
oOev eo^e . • .

j

20[ brj ^^ ; kv rf ^ re 5

et ^ iv ^ baopas.€ ' ez^ ; €^

€V bo \ T:e\pii)(OVTes

3 T7J^ S 5 Westphal : e'/c codd. ^eyeSei
V R S ante R, parvis litt. in maig. Mc

7 8pos ToVou add. Mb Vc in marg. 8 om, S ii ) restituit

Marquard e corr. 15 S 17 ] e in

ras. Th restituit Marquard 18 ^^ conieci

:

\6 codd. ye conieci : om. : re rell. 20 seqq. /
. . . seclusit Westphal ut glossema 20 5^ R

:

Tiv (a suprascr.) Sal ( in ras.) Mc : V S, in

marg. : : post add.
supra lin. Mc, cum duobus punctis praepositis, punctis in marg.
repett. B, cum cruce R, Westphal
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1.22

elaLV €V rats €?, bvo '

KLVovvraii] \ ^. -/ '€ bia
|

15 ^ ? €^
^^, tCs iaTLV ^^ 5

ax^ebbv ^^
kv ?7 TCLS €? ^. " € ^? € aveaeis €

25 TTJs € €. ris '
|

69 Trjs

/6?€€ €4.
\ € TOVtaXos 6 '? €v , €

3 ^ bLa\ao €€ bLvo. be \ ^
b€ biOTOvov^ []^ 15

23 ^
]|

iira-

be ' .
bi be , iv rot? ." ' ? bvo beoiv

5 17 ye ; ,
|

rots ? 20bv,
y€vS}v~\ (peoyywv 2 ex Mc, duobus punctis

subscr. et suprascr. : V S y5v 3

^^ in ras. : om, R 4 post Ihiois ponit

5 \$ (ut constanter fere) Ma : in \ixavhs corn Mc : Va semper$ : yp Vb in marg. 6 \ om. V S
in marg. Mc (?) to7s ex ttjs Mb: ttjs R ^ MVR
9 T€ om. tOttos Marquard : codd. 11

13 Marquard : rell. :-
Westphal 14] post t litt. eras, renovatum

Mb : SiaTOvov ex Vb (ut vid.) : Sltovov (a super t scriptum)

: S ^;] »/ in ras. Mb 15

seclusi : ooye7a in ras. Mb 16 ] S
avyxopolT R ah in ras. Mb 17 R
18 toCto post 6€ add, (eras.), V S, (^suprascr.) 19 -

(duobus punctis sub. a) '] in ras. Mb
] V S R 20 om.
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.23^ avTols' rot? 6e ^^\( toXs re irpcuTOLS rots- bevripoLs

hrjXov €(TTL €€. 01 \ rfj -€7 ovres^ 'n]V hirovov

5€^'^ ^ ayjihov 15. ' ^ €,€ ' , \€ €v ^), ' 2
7€ ets ,€ -

10 ^ rjdovs. ITept \
€1 .€' 6 ; / ? rortato?, 6 9 ? ]?. € 25€€ 9 7€€ bl€€9€€, ,

1 5'€ iripas
|
. km 3

re ^, € €771-

'^, iripas ' ^
6 € € s, 6 '

1

1 . 24

Ylepl \ re

2 ,^ he {) re \ tols xpoas. \
|
^,

etre^^ rtrt ^ etre, kv toXs hia ^
e'yert• ? ' [e^j € hvo^ 4$ (et ex 77) Mb : S :^^ 4^ post ovr^s ponit ^ post t

litt. eras. sed. in marg. Xixavhv 5

R S 6 atel lo ^0ous Meibom: idvovs :

€0ous rell. II ; Marquard : Se codd. 14
ex Mc, Vb in marg. cum signo yp', R : Va S in

marg. 18 Xixavos BR 19 Trepi . . . cm. M, et

repl ^ add. in marg. Mb : eadem Va S, in marg. : quae in

textu scripta data in R et Vb in marg. cum signo yp' 20
sed suprascr., sed t in ras. Mb : Va restituit

Marquard post re ras. 22- cm. Va S : add. Vb
in marg. 24 e| del. Marquard
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1.24

-, etrat ^^. be

€ bvo hav€6 ^
bLa Treptefet ^ bLaaos iv

15 . |

(')<^ irpos€ ( 5

' ert bvo bU€v{^ kXa-

€€ bevTepov irpos ' be

bvo bL€€v) 1\)(. be (at)

20 bvo\ elevaL bvo€, \ -
be. \

25€ ,€€ ' at,\'
' at biaTovou Mera el• (') el
be ^ e^

3 ?7|/? vebs €' eKTOv be 15

€^ . At € bvo []-^ evaL' be

25 || 4 ^,€
be ev €. be

5 ^, KaXeiTai
|

2
ev ^, be € ev -, €b , eTTeibr]TTep€ bo evi, biaTOvos. be^ ev

|

2 ) ex Mc SvoTu 4 ' restituit Marquard 5^^
om. 6 duo7y ^ . . . SteVewv] om. V S : ivap-\ parvis litt. supra lin. reliquis omissis Mc :4 €

reliquis omissis R : verba in textu scripta restituit Marquard
8 S al restituit Marquard : 5e Va : ( et

omissis) S: rell. 9- {ai suprascr.)

II^] eV supra lin. add., spir, in eras. Mb: Ma
ex Ma(?):^ ^ :

' ai S 13 ' restituit Marquard 14) i6
del. Marquard 17 rh supra lin. 19 . . . iv 4
cm. : . . . om. R rh ante- add. V S
22 ] ^ ^ Vb S : R 24^ R

6



02 L25

biarovos €. ^ \9
TTJs€ € ,
€7€7€\ 6tWts ? - 15^ €([.

5 bheaopL• virepiyeLV,

he ho ho
|

€ brjXov ? 2. he € €,^ hLa
€hoivv. -h €, €(hov ^

|

€ ' 25

iv. he hiaTOVOs -
hh€aopL

€. €7rl \
\) ', eirl ivap- 3©

€9, ^ km

15 €,
hheaov.

[|
- 26

hheaov, eXvai €-, h ecrriv

havo €7tI
|

. * - 5

2 hovo havo -
Tepa. hrj• \^^ havo €

3^- V S 4 Vb : S Hoc loco

in marg. et Va et multa adscripta sunt, quae videas in Comra.

5] supra lin. add. Mb 6 post add.

R Va 8 - S »
ex Mb ante •{) add. , 2 in marg. Vc
haec : ] \ 4 ) € 3/ ']
eV' R 14 Sleais ex Sieaiv Mc :/ VBS , 16 ^-

in marg. MxVc haec: 4. Sieais ° (toiou ?) )
17 supra lin. Mb 5€ Ma, sed /

supra ov scr. Mb 18 ttjs om. Ma: ins. Mb 21 ]
in marg. 22 Meibom : codd.

23 spir. in eras, ev supra lin. add. Mb re]

7]
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1.26{^ re 9 -
() ^^. NoT^reor

15 ' |

]9 -
b€b€ivo , ' oibiv 5

€( € oi)b€ ^^
20. "' dvai irepl

|\ ^€ irepl haaos,^ € ^ ?
25 ^' ' ^ kv

|

kKaaTia 10€ etvai ^^7€ etVt . € ^' be bvo dal, ^
|

30 re bavo , 6 ' €€ bo' rq bo . 15€ € eri

27 , e bo\^vo ;. ebav
5 /^eer ^, be 2.
' eivai ^,€€ T€Tpaxopbov eK\ re {)

bavo . e

. . . iari restituit Marquard 4 'ras] rovs sed
supra ras. in qua fuisse vid. Ma : rohs V S, (sed in ras. et

suprascr.) ex Mc : VS ^^/
Ma, sed supra, supra^^'^ et supra

add. Mc : VS : { suprascr.) 5 ']
yap 8 9 ^i-Tovos Meibom : hiaTovos codd.

ouTrjs post$ add. R 15 add. Mx 16] :

cVtI in marg. 18 »^ . . •? cm. R 20 >]
S cm. R 21 >4$ Marquard :4

codd. 23 Trjs 75 conieci : codd. (R et

in marg.) :^ Tivhs ttjs 7}$ ante? add.

Marquard
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1. 279€ € € tQ)V ^,
6tai/)€^€ti re avvTeO^h oaos kariv.

|

riept avv^x^ias k^rjs 15

pahiov kv hiopLaai, ^.
5€ be tls ehai € iv ttj /xcA-

ota iv Ae|^e6 Trept - 2
\ yap iv eye^t(€ '€

\^
|̂ 25, € ,' €, bk iv €-

(ubeiv eoiK€v ^ ^
|

re ba- 30

bav-, € ba €boa
15. , be €\ ]\ iv 28

bapav^ airobibovai 7€-, €^\€€ i^ovba bie^eiv ' 5. [] bvav bi€ €
20 €ba , bUv

^ |

re i, ' iirl \
i\ov €be bia,—

•

'€ i^abvvaTeX— ' i\v -ia bi€
|

7I'rey 5

2 €€\$ V S :^ R : ivredels Marquard 4-
S 7 '^1 ^ (^^ ^ 8 ^ €

R 95 om. ' . . .^ cm. ,
in marg. Mc ( in in ras.) : Vb in marg. sed et tis om.

Tis] tis /; S tis om. i6'/ S 17 e^rjs

ex e| ?is Mc : € r)s V : ife^rjs post^ ponit

19 yap . 6. . 4. . ttjs54
Marquard ' conieci : codd. ^ seclusi conieci

:

codd. Sieais 2 /^^* conieci : (()5€
codd. 24] in ras. Mb
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1.28

€br|T(^, iirl 0€ bvo^^€ 6 €b€v. ^ et

2 €€9 6€ €' € ' ef ,
|? ? ^^

re ^ ^ 5^ ^. et ^
|

25 €€ 49, hv €€ , eire eire -
{)^ . €

3 re D^'ees
|

k^ijs et €, -eo'
e/c ? \^ ^

29^ re \ , kv rots
[

|

rotetoi9 et^7er.^^ € ^
e \ ^ (

5 €7€ 9
|
, e 1 5€ € k^rjs ^^

ju,eos iv€ yeVet roi/j^
[rots rer/^t] ^\€ roi/s^
[rots TTeWe] ^ ^' '\ fi ^^,€€ eTvai irpos ots 20

15 €. ^^ e
|
^-^ ^, € cos eTTt, €, ', re^ VTrepo^rjs 17 "^

2 Tre'rre ^Trepexei, €9^ 25

/€^] ) in ras, Mb ^ Meibom : ixarroui V S R :

Meiboin : rouiaiwj/ V R : S
2( supra lin. Mx. cm. Va, add. in marg. Vb ))
);] 5e €t conieci : ds codd. 7' cm. :^ S, Vb
(sed in ras.) 9 toC restituit Marquard 12 re om.
13 ytiera conieci : yuei/ codd. ex )»/ irvKvhv (ut vid.) Mb
14 ']^ 15^ 8

del. Meibom 19 toIs TreVre del. Meibom 20 chat
om. Tovs ofs]£5 R 24 ^ ex ^ Mb :

i^ S rb ex ToC Ma (?) S : rb Vb cum ras. post h 25 €4
Meibom : 4€ codd.



1. 29

TTpos rots [he] evrt re ,^ be tovs rot? e$rjs

tt\s avTTJs\ e^ijs avTois elvaL. ^Avveov be 25

voe ev^ yevei elvai bLa €9
5 €bova bvvaTai biaipelv els baaa. '-€ be \ bapea els 30

avvea ee, * ' er bia e^rjs

{), eev , [] ev{) eKa-€€ vveov Ketrai bLa• evdela ' eirl .
del. Meibom re om. R rh ante om. S 2 tovs

ex rh Mc : rhVS ex ras Mc :

ras V S : rh tcls in marg. 3 auToTs Marquard :

codd. 4 ante una litt. eras. supra lin. add. Mx :

om. V S ^ ante add. 5 ;] ; in ras. Vb
sed in marg.\ 7 supra lin. add. Mc : om. V S

8 addidi % conieci : {^^ codd. 6. conieci :

codd. seclusi : supra lin. et ace. in %v Mc Vb ;

antea in utroque cod. lacuna erat : IS: eV rell. addidi



API2TOSENOT
STOIXEIilN

30? BikTLOV € 7rpo6t|eX^etr ttjs -€9 tls €, 7€9€ obbv rf

ahlov pahiov^^ etooVes re € ea/xer 5

15 avTTJs
I

€9 avTOvs^. KaOairep^^ ael^ ?
irepl

2 7€. TTpoaUvaL ^ € -€( TL

vyUiav ^ tlvcl

2 5 € he € irepl€€9 irepas

31 €( €V, irapahoW^ov ^ avToXs'

et^' \ €- 15. Tt ; or|b€av, '
5

[
^

et hi ye ,
aKoveiv €€ €€ hUevev iv(].

|
€ ^- 2

3 ( suprascr.") 4 "rts Marquard : codd.
6 Ma, sed es supra scr. Mb 11]
post ante ras. vyeiav MVBS evSamovias^ R
12 5e supra lin. add. Mb 17 om. lac. 4 syllabb. R 18 -
e|eTi0T7 Ma praeter quod cum ei superposito ab Mb in ras. qua plus
una littera deleta erat fTTfyiuwaKeu ex. : ^^
rell. 19 infra lin. ante ^ add. Mb 20)
Marquard



02 ' II. 3

'9 tcls ahCas, €, rot?^,€ ^
Tty. be

|

,^^ iv 15

cLpxfj, TTpoeibivaL. Ftyrerat ivioTe ' €€
5' ^ ^ elvai^ \ \ - 2€ , ^ rjOos,—-
aavT€S kv rati hei^eai otl 7€( ,

|

ort 25

€ € ,7€, ' * bvaa€€ oi)b'€'— oibev
|

' 3°^ / b\
€. OvbeTepov €,€ €-

15 rt rtz^t ? —bov 'rt
7r/)otoV||ros —

, € 3^,^ €. brj

er/^ []^ . ^^
|

' 5€ ^?,
20€ r . ^

TT€pi r €.\
€

7or^ ^€ baaa. \ ?} rtm 15

€ conieci : - codd. 3 ««^ Vf^^^'] ««' ^. R 6 ^
in ras. : pro ^ R ^ post ^ ponit Marquard
OLKoiovT^s { suprascr.) 7 '^°^ om. -
T€S 9^ S cm. R 1 1 ante
0' ' add. Marquard 12 ' ) Marquard : codd.

13 €€ conieci : aireipOL codd. M^/Se ' iv]
R 14 ayvoe7v^ post'»' add. Marquard 5e]

70 R »/]€ om. R lac. 15 &s e^et

conieci : ws codd. 16 \oyou om. R lac. 65
om. R lac. 18 ^ seclusi post } add. Westphal ael

om. R 20 7]] om. R 22 Trjs dewpias

24 om.



11.32€€ ^ ? €\€. aTrooet^etj^ Xiyeiv

206€9 tols', ^^ ^,
€€9 ^ €€9

.,^ h\€€ atrtay 5

2 5€ re TLvas eivai
|

?
iv oXs € €,

€€9 €5 rots^' ' ^^^? avev
|

3 anohei^eods ' €^€.
'H/xet? '^ re 7€€ ^

33 ''" 6/7€? eK ^^
aTTobeiKVvvai." ?) /€^^ 7; {) irepl iravTos^ kv re opyavoLS. 'Arayerat 15

5 ' €
[

et? , etj re r^y ets r^i' -. TTJ € ]^ bav
€4, TTJ b€ biavoia^^ raj {) bvv€^s^

Ael €'€
|
5^. €

€7 bapav€^' 20,— iirl bav eiirovTa

15 []. € ^^
\

ovbev rr)

TTJs€9 bvv€l, e^tfet € €€ TTtpi^epes ovbev €9
2 € €v €,

|

6^^ 25

€T€pai Tiv€S irepl • be

a^jebov€ 9€$
ex et supra lin. 2 XeX^yeiv S 5

post ponit om. S post Se add. R rh
: rh om, rell. 8 g-^^

II airaaas om. R lac. : I4 restituit Marquard 16 re

ora. l8 conieci : codd. 19^
iveOi in ras. Mb :4 R, in marg. ai] post litt.

<r eras. 22 /at ? seclusi ) add. Mb(?)
23 oi/re T^ om. R 27 ^ supra lin. add. Ma (vel Mb)
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' .33, €^€€ \ € kiyeiv 25

Trepl . '',- 6e

€' airrrjs ttJs^. €? ' ayvo^Zv,

|

3°

5 \' ^^ ,
?, havev. ,

b^aoa ,
\

j 34,, []' 5, bia

|

4 ,
15 ^' \ *\ 5,'
20 ' () \ 2. ', ?

re
j

. ' 25

25 -
I Marquard : / codd. ^ 2 tuu : wu

in marg. 3 f'""'] °^' ^ 4 H-^vovtos ex ovtos Mc : yuei/

ovros Va 5 outtjs om. lo yap seclusi

. . . ^^ cm. S 12 ylveTai Ma (sed - suprascr. Mo
VBS 13 ] dia supra lin. add. Mc : om. VS,
(sed add. in marg.) 14 €/^}^ yiverai

SR 16 ' t>u ex }) Mc : }, VSB 19

avrh conieci : ) rh codd. 20 addidi{
post addidit Marquard) at] ul om. R 2i irepi-
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11.34

re biavoLav 9€
3 € ^€, € etTretr

tCs€ ^ bl€a€V^€€ ' els kiTTa ^.
1

1

35 ^^1^€ (V € hiopiaai ^ 5, € \
5 at hia^>opal , \ oibels6€ ^' ^ irepl

€, Trept^ ttjs^' *
ye€9 irepl ]

|

^
€, be Trore ap^eTai ef

vealy oibeXs ovb^ e7eee . oe
evv birjaOavovTo bia

15e
|
( eoo? e'eo eivai e€

Trept TCLS baopas pooea' 15

's aeaov Tives

2 ev 9
|
€ baopas. ' ? ev

bpeva ^ irpOTepov, )(eor elaiv

eleva' be biopiaTeov el eoev ooev rat?

25^^ ev toIs ee ba\oas,€. 2o

ev € ert elevov' beeov
be Trept bav elirelv, beav -

baopv els bvav 7apa\'vovas.
ebbv be, ? etTreti^, at irXeiovs elalv ^e-. bei ' voev, ' evea 25

€ ante \5 et€ ante Kplveiv add. 3^^
5 ex$ Ma 6 Trore om. R Marquard : ij

codd. 8 (e suprascr.) S 10 ] €/ ii

in ras. Mb, fuisse vid. €u: R 12 ovje Marquard : ou5e
codd. 15 ' R 164 Marquard :^- :4' rell. :6$ Meibom (ire 17 tois (
suprascr.) so ^^ conieci : yeVe^t codd. : post to7s

dat€ S sed deletum 21 ^ om. 22
c•^ Ma 23 (ut vid.) B:-
TrauovTfs
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02 ' IL 35

re ,€
1

1 ras iv tols€^€9?. 3^

'ETret ' ^
— , ?? ^lirelv, ' ?;- 5

59^ € €—
,^ € 9 7i€pl

elirelv elal -
T€\pov€9 Tives elaiv, ,
hveLS ' €\ ^^. Oibev

10 hiopaTai^.
|

' € €5 ^ 15^ \ TTof ? € re hav€. Oih^Tepov

15 4
]

et 20

€ hav
\
€€,* haopa\ \ - 25

hevbs, ITepi

20? oxjhiva ot , -
TCLS baoas

[— 3°

—
, ot '^,

2-, \\ . * 37

Ma (sed suprascr. Mc) VBS:•
2^^ ut vid.) VB 6 6. post

ponit 7 ''''" ^^ corn S 5 om.
12 €€7 14 ante '/'/ et'] ante-

add. /] et € in ras. Mb 16/]
in ras. Mb, fuerat fortasse- ig € om. f .

21 awex^ipovv 22 Westphal :€ codd., sed in a poster, manu ex factum

23 T^v om. 24 re ante Trept Uvdayopav et ol vepl ante 'Ayf]vopa

add.
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11.37

rts 17 "^^^ '^^ e/x/xeXej re /cat c/c^eAes ra^ty

Ota /cat 17 Trept (r^i;) ; ^ iv

5 hiakiyeaOai' ov € -, ? €,
» . 5

€ ' 6 ; $ *\^. obls
oi)bkv, irpos -^ ^,

15 ]
|?, bv ^

€ bi^ ^,
20

|
^, h ^,

' , bpo , .5

25 b bov •\
irpos rot?

€ , b Trpos -
rpets toijs bv *

3©^', \ ' 2
Kat bapiov, b bpo,
€ bov bs

b ^obov bo. '

$8
1

1 bav, oib'kv. " b - 25

€ cm. rh ante ew/xeAes add. supra lin. add. Ma :

cm. 2 ^ restituit Marquard ^ Meibora :^
codd. 6] prior, litt. in ras. Vb (Va fort, rpoirovs) 9^
om. lo TTJ . . .) linea subducta S €'\ in ras.

Mb, erat ^ -^] : om. S 11 . . .

6yS07)v linea subducta S 13 ilvai post^ add., Thv5
om., Th post add. 14 prius] Mc R :

Ma rell. alterum^ Mc : rell. 17 /jbi

om. i8- 19 Se post add. VS 2i
Thv om. R 25 ouSkv elp- supra lin.

add. Mb
'
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' II. 38

^/)? 9,' €'
5

avrrjs ^.
'ETTet €bov€vv€ €-, 7€$ € €€, \ \

5 '€ ?^—^ '

79 TLVOS ev ttjs? ^€—,^€ €
|. Ylepl ovbels ovhevos€ 15^? avaTTobeiKTos.

10 ^ (€) -. ev 9 \9? 3' €, bijXov \ .. \ -
15^

|
^ '€4^^ 25

^.' ' () ^ ^ ?) )
ttJ biavoia bLaoav €\- 3€ {brjXov)—€v' / ?,^

2 ^ —
; ^ €,' ^^]|0 ^ yap' 39€,^ €6.? ev Tjj].

3^ Meibom : codd. 5] \4 S 6 nVos
conieci : nvhs codd. 7 -: post ponunt R
8 ouSels post !/?)? ponit 9
iari restituit Meibom : ^ 4 om. R : can rh om.
rell. Meibom : rail. 12 om.

cm. , sed a com supra lin. add. ^ post ylyvovTai

ponit 13] Trphs 14^ S ;/]
6 ex Mc : VBS 17 addidi€ post add. Meibom 18

conieci :? codd. (post e? ras. ) ig addidi

rh supra lin. add. Mb 21 e/c . . . in marg. Mb
22 ] ai\ e corn ex Mc : ? V S
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11.39

5
*^ € TLV€S TTOLovvraL ^ 9

|

-
€9 \ '€ ^€9 Tripas eivai ^vviivai €Kbo€vv€, be irepl tovs avXovs^

10 ^x^LV eiiTelv € ^ 5^ €' ) Xiyeiv ^?^
TLVOS bLapos. otl 7T€pas

15 €77] € 7\, ' ovbe^ -
biv, el

d '^ em eaTi

bvvevov (jxeTpov elbevai

2 € ),
|

e\eL eirl ebov-,— yap eaTL aevov^ elbevai eaTi eo—brjXov otl

25 e elpev
|
€.: - 15. "Otl ' eeva eaTLV

ee bLav
30 bLaLaOaveaOaL, avebv

|

e'o^ovevo.
TLeevo ea bLav *€^ bLaopv tbiov TiOeTai eov, 2

40 el epv | jaipeVetj

irXeLovs! evv bLaopa,

TrXeiova 70€ bLav€
6' be

|

irepl bvev
eovev epa^pbv veL, 25

3 ex Mb 4 '''V supra lin. add. Mb 7-
kOtos B - post yap add. post on add. Mar-

quard 9 ypa^aadai] yap\ R li rhu^ ) V S4 . . . iau restituit Marquard 14 ye
elScuai in marg. Mc (^?) R post ia-Ti add. ex
^ Mb 2 :4 ex4• Ma ahro^s supra lin. add. Mc 21 €t in ras. Mb
fito supra lin. add. Mc : om. V in marg. l•' S
23 & post -rrXeiot/a add. Marquard ] i) R
24 6yv S
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' IL40€ -, ras
|{) ,. "Ort ' ^^^^

5 , ?
}, \ 15

^ ^,?,\ - 20

, ,. * ^ 25, 9, eti^at'
15 ,

[

- 30? Trjs^ 's,
ToXs^ ^,

1
1
{) 4',

20

—
|

5

—
,' (?) ^

^ conieci vnep-'\ €$ :^ : ^-5 R : €5 rell. (in marg. ) 4^ codd. 2^ Marquard :

codd. 3^ R € restituit Marquard
6 ^ post yap add. Westphal
8 $ ante add. ttjv R : $ rell.

Meibom : codd. 9 '<^'*' "^^^45
ovTe a corr. suprascr. ^ V :^

rell. 12 ' ayvoiavl Siavoiav 14 Se]

' S ^^ Ma :

accent, acut. supra e alterum, et supra add. Mc 18 47]
S \€\\/ &j/ restituit Marquard 19 KaTayvoirjv]

add. Mb 21 S 22 restituit Marquard ]
TO V S : om. R
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II.4I€ TL ipyov ? iravrbs^ iripas€ ^vv€aL9.
|

€ttl-

eWr [] ras (5e)?^ [\ ^ tl

15 haipLV hiavoUTai'
|

et 5

KaTabebvKos€ € Trpoyeipov€,€ re^
20 , \7€
^€ ^.^ ^-, kav \ € € ^,

25 € re .
|

€
7€ '

€ {)€ € ^ bi

30 oibev
|

rot? € is

oibe €. , 6

re e'xet ,
42 be€

1
1

^ '

€€€ re avUvai €€, bia

5 bia ^^ \, 2bav€^. oibev

\^ baavov
rfes', 6\ ' € ,^ ^ 25

3 post€ ponit ) seclusi : in ras.

Mb 6e addidi 4 ^ seclusi 'oaris S : 'oris ex ei tls (ut

vid.) Mb : '0 tis cum macula post g VR 5 Siacpepau Marquard
: 8(( rell. 6 KaTaS^dvKOs Meibom : Karad^dvKws codd.

12 avXovs Meibom : &X\ovs codd. 13 restituit Marquard
14 5t' cm. 15 Twu To7s bpyauois in ras. Mb rh om.
i6 TOiavTTjj/] ravTf]v ras ante KOi\ias add. i8

avXrir^s ante xfipovpylav add. Marquard ^' /iev] rhv ^
20 T^ ante add, S rh Sia TreVre ^ rh Sia

21 R 23] S 24 & supra lin, add.

Mb (/ ( e corr.) R 25 S
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' .42

€7TiT€LiOVT€s KOL CLvUvTe's Tois9 aiTiais h'€pyOVVT€S.

etrai 1 ', otl ovhev 5ia</)epet \iy€Lv ? iv 15

Tols avXoXs KaKcuS' edei 5e ^, etirep

TL €5 rrjs et? -^,
5' ety

|

avKovs 20^ ,€ ^
1 € 25

' , -
irpos

\

3°. (^) , ,'
1=) ,7\• 43

rati ,,^, - 5. '

2 , ,,
|

' ^ -
aviivres] ^ avUvns \ rais] iv ra7s R 3

/coAeDs : om. R ~\ R : S 4 ^'S opyavou€ Meibom : ets opyavov codd. 55
6 .€5 ex 4, deinde 2 litt. eras. Mb :? re

7 in ras. Mb post 6yvv ponit 8. yap ttjs^ (ante ras ) in marg.
Mb : ' om. sed supra lin. add.~i yap ttjs yTrjs

in ras. in qua vel fis erat, ante 3 litt. eras.} Vb : item
sed in marg. ut scripturae discrepantia pro :. ).
yap Trjs S 10 ante ' 4 litt. eras. ?]

R 12 ] $ restituit Marquard
(leg. V S 13 ? om. V S 14 6 om. R
15 om. Ma : Mb rell. 16

om. R, supra lin. add. Mb 17 popya R
suprascr.) . . . om. 19 om.
2 [ supra scr.) yov
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11.43

^^' ''
15 ^€€

|

{) 9 '. \€bbv ?/ ^, hi^ ets9 ^?, € ^^
[ ^&] , et ris

|
5

2 bdv ets 7€ , €?

avkov9 , €76|\€ ihiav.
25 ^ 'kv ^ ? ^ -€^ €bv €' ' eiri-

yjEipeiv irepl ^pohavova
3 |€• €^€€ be€€v^ \, eTretra hopvv ev 15

44 -^ 1

1 re , be

re -
5' 'ETret e , €\€, ert e^

b€ea € , 2
bijo roe• € re

|^' ' €,
eTret^' ev ^

15 "? aTTobei^iv
|

€. 25

' iv ^, eti^ /€
post unum verbum eras. a« restituit Meibom

3 ] € 4 \05 5 "^^ dp-^ seclusi et cm.
V S 6 V S R ^'] % e^ W:> : %u

V S , (ante ds revs) 8 \ rrjv x^ipovpy'iav in marg. Mb
10 in marg. 17 rhu ante add. MVSB/ 1 8 eVet ex eVi Mb 19

24 25 ttojs S 20 ?»/ om. V S
27^] lac. R :^^ ^ conieci : ^ codd.
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APi\I0NIKi2N02 ' .44

^, 7€9 ivros 7| 2

- ^^ hiarovov

5. € ^'
' €,

|

^? eWat hiaTOvov 25

?/^ ^ €.€ ' eart66 ^- €LvaL €(
|

. boKovaiv 3°

ho ^, if € -
fj

irepU-

'
1

1 ), 45^ /xeye^et.

15 , rts ?/
|€€ {)' '€ 5

jneye^os.^ ) / '^
— {})

(/?)€\ eivai'
|

^
2^' €,

— . ^^ -^, ' »^ ?] ^^^ €. (')

€€ ^ , 15

4 Mb in marg. Vb in marg. yei/$ ins.

Mb : om. R 5] vid. fuisse 6

fj ex re Ma (b ?) 7 e'/c om. V R S 9 eVrii/ post
ponit post una litt. eras., vid. fuisse^

12 ex Ma 13 ev ante ) add. 14'
om. et ^^^ ante ponit Spa iv els' ] in marg. i6
restituit Marquard, sed ante ponit 18^ ]
auTTJ restituit Westphal ) om. : V S R :

19 restituit Westphal 20 om. R
22 : rell. post elj/ai add. '/
Marquard ' restituit Marquard 23
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11.45 ^. \ ^^^€€, 7€ 6e

20 avTOLS hiopiaTiov.
|

; \ keKTeov, otl irpos

e^ /ixeye^os . € 5

25 tbiov
|

, €-
TOVOS 7€4^ ^^ €
TTJs ^€9 €' 5e -

ls , € €€
3© '^ ^\ €€ e£ €-€€, ' act

bLav€i € €€ €€.
46 Tovos ' irevTe

1
1

ho \ ^. he€ , , 15

5 ^,
|

€9 ,, hUL< (^'
'^ oihev/.
€ €,

|

hn]-€9 ^ 6 tovos eis (rpta ) 20

''^, '^' re

15 \ eis ..̂ 25

^ ^^^. €
Marquard (. e.^^ . . . . Porphyrius) ^ : ^luai

rell. 3 ^ supra lin. add. Mb 4 ] 5 S in marg.
5 ' post^ add. ''/
Marquard : ^^^ codd. :-^ Porphyrius 9 supra
lin. add. Mb iraQos post add. ii Sis4$ post

add. Meibom aei] ) V S : )5 R 13 '] R 14^
. . . om. <> R : om. rell. 20€5 ex

Mb ij restituit Marquard 21 post
toCto ponit 24 eTreifl* S
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' IL46

At \ kv rerpaxopbiu 20

joteVr/? ', \, 6\ ^
ore . ' \^- 25

€V tlvI,^ €€ . ?;-
\ . Xiyavos ,

\€ ' biOTOvov, ' hiTOVOv,^ 30

' ' eivai^ ,
6 . \\)ha \ '?

||^, ) €hovvv 47?• 9
bLov^,.

|

5

15 ^^,^ hoKU€ , etvai, { ?. " b ^)^
|

/
2bav' ^ €Vba

()\ , 15

baaa,^ elvai'

2 supra lin. add. Mb 3 Se supra lin. add. Mb : om.

€4 :^ 5e rell. ex4 (ut vid.) Mb
4 eVet ' &;/ : / V S 5 (05'] reos corr. Mb
6 Marquard :^ codd. Srj] ) 8 :

V S : ? R Sh in ras. Mb om. S
10 -$ restituit Marquard 11 Mc in marg. :

Ma VS ' om. R 12 post add.

15 '] ] 16^
Marquard : R : in marg. : rell. om.

17 . . . restituit Studemund 19$ :

TcOevTos Marquard 20-- ex^ Mc :

VS : 2 ex ' eras.) Mb ?
om. in marg. 22 ^? restituit Meibom R :

ex (ut vid.) Mb : rell.
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11.47 ^ ^ tcls ?,
€7^ hiTovos {^}] ^

2 . €
|

kTepovs elvai^ tovs to €€
€€9'' he heiv ^^ -. yap ? avTols 5

25 7€\7€ eivat. Vlpbs ) Tives^' \ tovs haovas" /xeye^o? e^eti» baaos €
3 ,

|
\ ^^

€ \ re \', avs
48 re ^—

||

Ihia —
,

'^
er, ,^ \

5 aet \ ha\oq /xeye- 15^ €. " ' ovbe€ €€, 7]€€ ? € .
d '€\ re -

Trept Ihia^-, bov b€ea, €7€7[€ 6 2
49• 7 '"^^ tOttos et? aireipovs .

| f?? Trepl tcls^
j

xpoas; hi) irpos ^^ 4-
1 add. Mb 2 ^] ^ codd, : ^ Marquard SIttovos R

XiXavhs addidi : Marquard ^ns renovat Mb accent, add. Mc :

TjTis cum ras. supra lin. V 3 S^Ty Marquard : SeT codd. rh om. S
4 Set 5 yap Studemund : codd. :

' Marquard
6] ovToi 44•] e in ras. Mc (?) 9 )•$
ex^- Mb 10 8' post add. ii^75 R 12 $^ ptjttjs H 13 supra lin. add.
corr. 14 eV, rh conieci : eV codd. 15-
17 € conieci : codd. 18 el]
om. ( S 19 --^ V S 2 ^^']- in ras. Vb 21 4€ post$ ponit as

. . . hiaipiaiwv legg. in codd. post^ in p. 140, 1. i :

ordinem mutavi 22 ex Mc : V S- {u suprascr.)
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02 ' IL48

TTOVT€S 7ravT€9 ovT€ TO € ,^(€ ;\ ^ yap elvaL ]^€9 ?, € -
5 otl kv €€ l•LaLpi€v.

j

€TT€LTa7€€^ - 48. 15€ € ,€€ ^ €^ evos ^^^, hr|ov ' b^
h€,

|

^. 2
' ovbev ^ TTpos ??
€€ ^ ets kvos Tivos?

re
|

Aeyet ' 25

€19 h'os Tivos haaos ^€9, he6 €? biio kvos

15€ ]— kv rot?
|
- 3°

vois tivos —
be etbos ? .

ibiav irpos

1

1

papbo bap 49
20?. ,() 9,, bav' b 5

2 post (6 add. ^ Marquard / conieci :

Siarovou codd. ^^^ ^ 3 apuovias sed as postea corr.

4 ^^- post ponit 5 V S 8
' om. et' pro' scrib. Marquard ' S : om. rell. ii yap
om. VS 12 in ras. Ma 13 eis ^uhs renov.
Mb els om. eialv ws R 14 $ in

marg. Mb : $ V S post elBos add. ^ -
Marquard V S eojs conieci : ass codd.{)7} erat in ras. deinde renov. Mb 15^

eV To7s renov. Mb 16 ( -rrep renov. Mb
17 € €5 conieci : ) "€ R : ? (€5 rell. €€5 in

ras. Mb) hv ) in ras. Mb - Marquard :

codd. 18 S ?']^ R {)7 nphs
in ras. Mb 19 ] a in ras. Mb ^ ex€ Mb
21 4€ addidi : elvai Marquard in ras. Mb 22 -4 renov. Mb
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11.49

(Ikos ^ bvv€L9^^,
2 ethos ^^ \, hi oirep tovshav opovs eiirelv tovs avTovs.

' elireXv, '? ^] ^ \
25^ \^ '

|

, 5^€ '€€4 €
€ ^ he , ael

TOVS€^ re ^ 6 -
3 {)\. '^ -

rots avTols ^ Irepotj^ rot?^ €' [re]^ ^[ ju,eetrt ?)]

go ()^
j

|

ehiaL Trore ; Trore '

kvhiyjeTai hvo hLav k^rjs €€ rot? avToXs

5 €€ ^ €,
|

direp 15

6 ^9 hvo €^€lv. he iirl

hvvaTov haevovos €4
€€€, -

Krat• [/) ^ ttjs <$ irpos

^^, 6 ^^ 20

^.] ? ^ {) hLairopiav.
|

2. jap conieci : ' codd. elZos ex cd^os Ma 4 /xeVet S
5 X(:yqTai\^ ) ' ]] in ras. Mb
supra lin. add. Mc om. d' om. VS Se

(omissis ) R, in marg. 6 ^^ Marquard : &^
codd. 7 Xixavhs Marquard :4 codd. ~\
sed Trap ante eras. : rell. 9 restituit Marquard -

S 10 TOts ante eTipois add. ii^]^ R
iffTi ante to7s ponit re seclusi 125
. . . ^ del. Meibom 13 restituit Meibom Trore^
( supra TTore, et supra scr.) Ma yuev/ 14 7$ supra lin. add. com Th postea

add. Ma (ut vid.) 18 Ae^erat ig^ . . .>5 Tr/jbs

€7€ seclusit Marquard $ : sed post eras.

: V sed in marg. so AeyeTai in ras. Mb : deinde

4 litt. eras, quarum extremae fuisse videntur ante phs add.

Kol Mc 21 oZv restituit Marquard 22]
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' II. 50

be€€^ € ev TeTpax^opbcu 15

bo baaa
kvos ^}.

€ 66 bL\aLpea€Ls k^aipeTot re 2
5 ets bapoeva^bav. ^{) biaipiaeoiv €09 kv 77 \€

\ be biTovov. rpets , 25

re )9
€ biaipeais ev

fj

e/c bo\ beev€ - 3°

KeiTai, be bo epos eea, ^
Tpisi be bie(rei , coaTe epe(a

ee' ert e -^
1

1

15 yevovs. be paos biaipeais€ ev

if re ^/xioAtoi^ er []€
heev (eKarepa) eKaTepas ^ ' er6

|

eov , pabiov avvibelv, 5

\ yap evappoviov bees ee tovos etvai be

20. be biaipeais eaTiv ev r)

TO \ e^\ bo ovyKeiTai be

eaTiv. ^ \ baee
om. R 3 ex^ Mb : S ^^

...] in marg."^ iv' 4 ^^^^ i^aiperoi

una litt. eras. R 5 e'"€^^ V S 6 addidi.. post iaTiponitH vhv in ras.Mh: phv
7 post litt. eras. 8 ^ supra lin.

add. Mb : R 9 om. R 10 ante

add. R 12 add. Mc : om. VB S ] in

ras. Mb :5 Va om. V S (6
. . . om. R 3 in marg. Mb
14 R : ^ rell. Xixavhs^ os in ras. Mb 16 '
del. Marquard '] add. Mb 17 restituit

Marquard (lac. 2 syllab. R) 19 tovos post elvai ponit 2o-
iTTuKva. . .

^ V
'
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II.5I ,€ ' ) € -
15 ^€,/^ ^, be

|

hUaiv ^^ha )(^ ^,€^
iv] ) biaipia€i. '

5

2^ itv\kv6v iv Trj aphv
bap€€l ^ 4. ,
be bvo biaTOvov bapi.l's, re

25. \ bavo baC[p€s kv
f]€ ^ , :-

b , ^^ irivTe bi€v' iv
f\
^

3© 7\77]9,. , 09,
52 bvo biOTOVoi,

1

1 TeTpayopboiv 15

baps, bo, Tjj^ tcls biaTOvovs TTpbs

5 bap\v• '

ivapvos IbCa ,
bavo . ' iv ab( 2

10bav
|ba , ' ovb4-. { ivaovov biai-, '

biaTOvodv^, 25

15,
[

2 Marquard : avTrjs codd. 8 Sialpeais

9 om. R 10 ante 5 fere litt. eras,

(vid. fuisse) eVri om. R 12 in marg. Mc : om.
rell. 13 ex Ma post eKarepov
ponit 14 e'l . . . rirrap^s in marg. Mb: om. R 15
ex Ma 16 5e4$ seclusit Marquard -
irOTijs : { suprascr.) S : 57 V S 19 ISla

: rell. 21 cm. R 23 . . .5 restituit Westphal
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02 ' IL52, be {)
bLaLpiaeLS e/x^eXei?. ' CK/xeAe?

yivoLT € , et
|

tls \ 2, be ] -
59, ^ , 0€'

|

25

otaipeVet?. be () ebeaL -' \ kv biaTovio,\ ' 3°

ev rots XoittoIs, eov ' {tls) ev ttj

biaTOVMV,] be

TLvl .
Mera be beiKTeov Trepl e^ijs vovave

||
^ ^ e^rjs - 53

15 oeLV. ? ev eiTTelv ^^ e^s eh ^ /3Ae- 5

TTovTes( aTTobibovai vvees. eKelvoi \€ eovs' €6 ' 6
€^ TLeevv beev, [

20
\
bvve ]€ bvvaTai 10

vvepeLV' elvai avepov e ev€ ev ev {) ael

biaaLV, ^\^ veL. 15

restituit Marquard 2 ^^^ 4€€5 e/c^eAes]

4€€75 : 4€€5 ( supra prius scr.) •4 ^]- sed post / una litt. eras., At in ras. in qua fuisse

vid. Mc : V S 5 ^ • •5 om.

add. Mc Vb 7 restituit Meibom 8 €5€7
post^ ponit lo ris addidi 11 ]

Se tlv\ : in marg.

12- ex Ma 14^ 6
is els in ras. Mb 17 diSovai ig . . . hu seclusi

ut glossema : yap supra lin. add, Mb 20 &v om. codd. praeter

R /] 21 ex cvvripeiv Ma (?) ' ev

ex€ Mb 22 To7s restituit Marquard 23
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11.53

ef^y pabtov airobovvaL, '?^^ ^^• '^
2 €^^ \ 7€9 €

TIVOS ^^. ^€ eivaiha €hovv€S et? aireipa ^, ' elvai 5

TLva eh hiaipeiTai

25(
|

tt]s ?. €
etvai, hijkov ()-4 7€€€9 k^rjs, ' etvai{)

3 ols^ € €
{) tovtois €€.^ ' € -

54 €\\? ^ €€€9^^. ; he^ bia 15

5 k^rjs ^ eirl €
|
^

k^i]9

TtivTe , ' -
}, €€9€ oijtos irpos^ ols

etvai Tohs(^. 20

', €9 €€ ?
€

15 ovbev \ tovs^ €€9 €,
3 add. Mb : cm. R (pavephv^ avepov S 5€€

6 &/] S S - 8 }) restituit Marquard Trpo€ipr],uevov

Marquard : (]4[ in ras. Mb) VS :

{o'l)ye(/ R 10 restituit Marquard 11/ Westphal : ^1/ re : ^j/ rell. 12 add. Marquard/? (coni. Marquard) : ) reW. toUtois (€7$
R : TovTOis ^]$ rell. 16] Thv Thv . . . >]
> . . . 6 a « Marquard : codd, 18 S

conieci : codd. •(( Meibom -
19 4(^ (e/c in ras.) Mb : e/u/xeA7?s in marg. 5

ofs : eV oh rell. 20<3 ? : cm. rell.

22] R 23 S
24 4€\5 (e/c in ras.) Mb : e/x/ieXois R : rell.
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' IL54

ovbev €tl€. €€ els
|

^ 2. " '€
\ {) irepl 9 €pabv

5?^ €(€' 5et rot?
\

^- 25

yophoLS ^ ^, yap€
Trpbs, ^€€ eti^at ^

b-qiTOTe , {) irpos €
67 €\ €€ 3°. " ' Trpos etrat€^,:^ yap

€€ 7T€pl kv rot? eTreira
\

\

]^, ' ^ ye 55

yCyveTai .
he l•aav^ \ -

15 I'div
|

eyjELV hoKU ' kvl //eyelet 5, ^ ,
eye6t 7]€;6

'

20 . » ^ -] ^ €
|

1 5, em -
I ovBev cm. R 2 iacp^Xos S 4 ) restituit Meibora

Trepl ras] rhs irepl V S 6 V S ^] ^
7 ' ex ''

:
'' V 8 ^ restituit Meibom ] om. et

scrib. Marquard 9 ^] ^ 13

14, ^/ Meibom : coda, 15 >5•]
in ras. Vb : ? : -$ Marquard hoKetv in marg.

kvl conieci : eV codd. : ^ d Marquard 16 conieci :

codd. S 17-19 . . . cm. R 19 to7s

ex ras vel rats in ras. Mb ' del. Marquard 20 in ras. Mb
22 /] in ras. Mb. fuisse vid. tl vel re : ofoi/ re toioj/ in marg.

23 eVi ) punctis post eVt V: scripsisse vid. Mb, eras.

Mc J) : eVt € rh S, .^sed punctis in marg. additis)
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11.55

hia, € :€,
2 €76

|

o^v bio,€, €tr' tTTt

biCL 7TivT€. € hiTOVOv ^^ em . kav ' kin

25 \,^^ 5. ^ he eav?\ hia

3 ^
|

hiTOVov € ()' brj^^ if bta virepi^jEi-
56 ^' '\\-)( \ hia -' he

im , be \
5 ,{ ^ bia 15,) bia.
\
{) , eivai\, ,

bvov] ,. 2

' }
bo \, vb'

biTovov . br\Xov

20 br\
|

, 25

(] eire 2 er' eVt : 6?' in marg. : eif ' eVi S rh

diaircurA rh supra lin. add. Mb 4 (peoyyos V S rh del. Meibom
7 ante ^) una litt. eras. : ai in ras. Mc : e in ras. Mb
8^ V S : BR 9 ] ttjs H restituit

Marquard 11] post t litt. eras. : is yap
cm. '] in ras. Mb : R, in marg. 15 elra . . .

restituit Meibom 17 / Meibom: ) codd. 18 ^
restituit Meibom 19! ] in ras. Mb
24 Meibom : codd.
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02 /3' IL56

' , bk ^ -
€m kirX

^, 6e ^ hVov kw,
[

25^ €€ kia . ^ hr]

5 TTpbs €€ ^ (( bvo

€^€£ ^^^ as ? 3°

€ivai ^. ' -
ovs aKpovs €7

el \ ^,
hrjXov hia bvo \\ ^, 57
€1 be TreWe [,] brjkov bvo^^ ^ . 6 \^

|

bia 5

bovov kiri ^,
15 ' bia^ -€€ , | ^ 7€]9 ic

re els ' br\pevs €€-
€ VTiepoyj] [\'\ ev€ virep

bovov, brjXov ^:eve vave e-
20

j

eirat. "On ' evos vaos 15

^eve, pabiov€' \ ev -,
|

eireibriTTep irpos ef 20

ap^rjs epv?)^ea' €€' eireiU*

25 evbeea beeov.

3 rh^'] rh cm. R Va R : Vb S
R 4 '<^repov : er^pos rell. 6^ conieci : ^

€v at codd. : at Marquard 7^ :

8 (sed in ras. Mc) R :

ya.: Vh rell. 10 -- del. Marquard 15 '] V S :

R 6^ S €7}5 ex
Mc :- 8 ^ev seclusit Marquard 19 -

Meibom : ireVre Codd. 20 ] ^ S
25 Marquard : codd.
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11.57 '

€ 7€^ ^^ eXarrov kari

25 hirovov,
|

yap €€€ €((
biTOvov {) -

etvai bvo ,
|

3 7€€ hta 5' {brj) ^. h
58

1

1 9
€ ,

bia
|

5 ,
2] post t una litt. eras. 4]%\ R ^

3 Sltovov ex Mc : Sittovov S ante-^ ins.

Marquard yap addidi 5 t^S] ) V S 6 ^ restituit

Marquard : : om. rell. 10 ~\ inter

et una litt. et in ace. eras. re post/ add.
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API2TOSENOT211 '

1^7/?€^ \7 ^^*€ 15

be ^ eapbv k^rji €^bovevv( " kolvos, hiaCevQiS
\

' bvo €papbv k^rjs ebo€vv 20

5,^ . "Ort ' €€^€ rots kiijs €paboL9,^ ^-^ \ k(r]S bia - 25€ -, be
[

|

bia Trcire 59
bLev^LV. bet ' eTepov^ ^ rots'9,€ rots k^ijs rer/^o'pots €€^ '\€, 5

"/ be rts '/' Trept e^rjs'

€ ert e^rjs, e^retra 7:6epov era

yveaL TrAetous, ' el ts 10

15€ erty e^rjs e 6-
eyeva. Ylpos bi] Lves '

elvai € e^rji

2-4 ' . . . 5] erat 6, ' &/ supra lin. add., € corr. in,
et 6 inscr., reliqua in marg. Mc : om. V B, R (sed 'postea alieno loco

interponuntur' v. Herwerden) 2-5 ore pro' leg., e|7Js

. . . om. S 5 om. : rell.

ovTes 9 Se? Meibom : codd. 12 post
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THE ELEMENTS OF HARMONY
BY ARISTOXENUS

BOOK I*

The branch of study which bears the name of Harmonic i. 1

1

is to be regarded as one of the several divisions or special

sciences embraced by the general science that concerns

itself with Melody. Among these special sciences Harmonic

occupies a primary and fundamental position ; its subject

matter consists of the fundamental principles— all that

relates to the theory of scales and keys ; and this once

mastered, our knowledge of the science fulfils every just

requirement, because it is in such a mastery that its aim

consists. In advancing to the profounder speculations 2

which confront us when scales and keys are enlisted in the

service of poetry, we pass from the study under consideration

to the all-embracing science of music, of which Harmonic

is but one part among many. The possession of this greater

science constitutes the musician.

The early students of Harmonic contented themselves, as

a matter of fact, with being students of Harmonic in the

literal sense of the term; for they investigated the enhar-

monic scale alone, without devoting any consideration to the

other genera. This may be inferred from the fact that the

tables of scales presented by them are always of enharmonic

scales, never in one sohtary instance of diatonic or chromatic

;

and that too, although these very tables in which they con-

^ The references throughout the translation are to Meibom's edition.

165



ARISTOXENUS

fined themselves to the enumeration of enharmonic octave

scales nevertheless exhibited the complete system of

musical intervals. Nor is this the sole mark of their im-

perfect treatment. In addition to ignoring diatonic and

chromatic scales they did not even attempt to observe the

various magnitudes and figures in the enharmonic as well as

in the other genera. Confining themselves to what is but

the third part of that complete system, they selected for

exclusive treatment a single magnitude in that third part,

namely, the Octave. Again, their mode of treating even

branches of the study to which they did apply themselves

was imperfect. This has been clearly illustrated in a former

work in which we examined the views put forward by the

students of Harmonic ; but it will be brought into a still

clearer light by an enumeration of the various subdivisions

of this science, and a description of the sphere of each. We
3 shall find that they have been in part ignored, in part in-

adequately treated ; and while substantiating our accusations

we shall at the same time acquire a general conception of

the nature of our subject.

The preliminary step towards a scientific investigation of

music is to adjust our different notions of change of voice,

meaning thereby change in the position of the voice. Of

this change there are more forms than one, as it is found

both in speaking and in singing ; for in each of these there

is a high and low^ and a change that results in the contrast

of high and low is a change of position. Yet although this

movement between high and low of the voice in speaking

differs specifically from the same movement in singing, no

authority has hitherto supplied a careful determination of

the difference, and that despite the fact that without such

a determination the definition of a note becomes a task very

difficult of accomplishment. Yet we are bound to accomplish

it with some degree of accuracy, if we wish to avoid the
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blunder of Lasus and some of the school of Epigonus, who
attribute breadth to notes. A careful definition will ensure

us increased correctness in discussing many of the problems

which will afterwards encounter us. Furthermore, it is

essential to a clear comprehension of these points that we

differentiate distinctly between tension and relaxation, height

and depth, and pitch—conceptions not as yet adequately

discussed, but either ignored or confused. This done, we

shall then be confronted by the question whether distance on 4
the line of pitch can be indefinitely extended or diminished,

and if so, from what point of view. Our next task will be

a discussion of intervals in general, followed by a classifica-

tion of them according to every principle of division ofwhich

they admit ; after which our attention will be engaged by

a consideration of the scale in general, and a presentation

of the various natural classes of scales. We must then

indicate in outline the nature of 7?iusical melody

—

musical^

because of melody there are several kinds, and tuneful

melody—that which is employed in musical expression— is

only one class among many. And as the method by which

one is led to a true conception of this latter involves the

differentiation of it from the other kinds of melody, it will

scarcely be possible to avoid touching on these other kinds,

to some extent at least. When we have thus defined musical

melody as far as it can be done by a general outline before

the consideration of details, we must divide the general class,

breaking it up into as many species as it may appear to

contain. After this division we must consider the nature

and origin of continuity or consecution in scales. Our

next point will be to set forth the differences of the musical

genera which manifest themselves in the variable notes,

as well as to give an account of the loci of variation of

these variable notes. Hitherto these questions have been

absolutely ignored, and in dealing with them we shall be
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compelled to break new ground, as there is in existence no

previous treatment of them worth mentioning.

5 Intervals, first simple and then compound, will next

occupy our attention. In dealing with compound intervals,

which as a matter of fact are in a sense scales as well, we

shall find it necessary to make some remarks on the synthesis

of simple intervals. Most students of Harmonic, as we

perceived in a previous work, have failed even to notice

that a treatment of this subject was required. Eratocles

and his school have contented themselves with remarking

that there are two possible melodic progressions starting

from the interval of the Fourth, both upwards and down-

wards. They do not definitely state whether the law holds

good from whatever interval of the Fourth the melody

starts ; they assign no reason for their law ; they do not

inquire how other intervals are synthesized—whether there

is a fixed principle that determines the synthesis of any

given interval with any other, and under what circumstances

scales do and do not arise from the syntheses, or whether

this matter is incapable of determination. On these points

we find no statements made by any writer, with or without

demonstration ; the result being that although as a matter

of fact there is a marvellous orderliness in the constitution of

melody, music has yet been condemned, through the fault

of those who have meddled with the subject, as falling into

the opposite defect. The truth is that of all the objects to

which the five senses apply not one other is characterized

by an orderliness so extensive and so perfect. Abundant

evidence for this statement will be forthcoming throughout

our investigation of our subject, to the enumeration of the

parts of which we must now return.

6 Our presentation of the various methods in which simple

intervals may be collocated will be followed by a discussion

of the resulting scales (including the Perfect Scale) in which
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we will deduce the number and character of the scales from

the intervals, and will exhibit the several magnitudes of scales

as well as the different figures, collocations, and positions pos-

sible in each magnitude ; our aim being that no principle of

concrete melody, whether magnitude, or figure, or colloca-

tion, or position shall lack demonstration. This part of our

study has been left untouched by all our predecessors with the

exception of Eratocles, who attempted a partial enumeration

without demonstration. How worthless his statements are,

and how completely he failed even in perception of the facts,

we have already dwelt upon, when this very subject was the

matter of our inquiry. As we then observed all the scales

with the exception of one have been completely passed over

;

and of that one scale Eratocles merely endeavoured to

enumerate the figures of one magnitude, namely the octave,

empirically determining their number, without any attempt

at demonstration, by the recurrence of the intervals. He
failed to observe that unless there be previous demonstration

of the figures of the Fifth and Fourth, as well as of the laws

of their melodious collocation, such an empirical process

will give us not seven figures, but many multiples of seven.

Further discussion here is rendered unnecessary by our

previous demonstration of these facts ; and we may now 7

resume our sketch of the divisions of our subject.

When the scales in each genus have been enumerated in

accordance with the several variations just mentioned, we

must blend the scales and repeat the process of enumera-

tion. The necessity for this investigation has escaped most

students ; nay, they have not so much as mastered the true

conception of ' blending.'

Notes form the next subject for inquiry, inasmuch as

intervals do not suffice for their determination.

Again, every scale when sung or played is located in

a certain region of the voice; and although this location
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induces no difference in the scale regarded in itself, it im-

parts to the melody employing that scale no common—nay

rather perhaps its most striking characteristic. Hence he

who would deal with the science before us must treat of the

' region of the voice ' in general and in detail so far as is

reasonable ; in other words so far as the nature of the scales

themselves prescribes. And in dealing with the affinity

between scales and regions of the voice, and with keys, we
must not follow the Harmonists in their endeavour at com-

pression, but aim rather at the intermodulation of scales, by

considering in what keys the various scales must be set so

as to admit of intermodulation. We have shown in a previous

work that, though as a matter of fact some of the Harmonists

have touched on this branch of our subject in a purely

accidental way, in connexion with their endeavour to exhibit

a close-packed scheme of scales, yet there has been no

general treatment of it by a single writer belonging to this

8 school. This position of our subject may broadly be

described as the part of the science of modulation con-

cerned with melody.

We have now set forth the nature and number of the

parts of Harmonic. Any investigations that would carry us

further must, as we remarked at the outset, be regarded

as belonging to a more advanced science. Postponing

accordingly to the proper occasion the consideration of

these, their number, and their several natures, it now
devolves upon us to give an account of the primary science

itself.

Our first problem consists in ascertaining the various

species of motion. Every voice is capable of change of

position, and this change may be either continuous or by

intervals. In continuous change of position the voice

seems to the senses to traverse a certain space in such a

manner that it does not become stationary at any point, not
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even at the extremities of its progress—such at least is the

evidence of our sense-perception—but passes on into

silence with unbroken continuity. In the other species

which we designate motion by intervals, the process seems

to be of exactly the opposite nature : the voice in its

progress stations itself at a certain pitch, and then again at

another, pursuing this process continuously—continuously,

that is, in time. As it leaps the distances contained

between the successive points of pitch, while it is stationary

at, and produces sounds upon, the points themselves, it

is said to sing only the latter, and to move by intervals.

Both these descriptions must of course be regarded in the 9
light of sensuous cognition. Whether voice can really

move or not, and whether it can become stationary at

a given point of pitch, are questions beyond the scope of

the present inquiry, which does not demand the raising

of this problem. For whatever the answer may be, it does

not aifect the distinction between the melodious motion

of the voice and its other motions. Disregarding all such

difficulties, we describe the motion of the voice as con-

tinuous when it moves in such a way as to seem to the

ear not to become stationary at any point of pitch ; but

when the reverse is the case—when the voice seems to the

ear first to come to a standstill on a point of pitch, then to

leap over a certain space, and, having done so, to come to a

standstill on a second point, and to repeat this alternating

process continuously— the motion of the voice under these

circumstances we describe as motion by intervals. Con-

tinuous motion we call the motion of speech, as in speaking

the voice moves without ever seeming to come to a stand-

still. The reverse is the case with the other motion, which

we designate motion by intervals : in that the voice does

seem to become stationary, and when employing this

motion one is always said not to speak but to sing. Hence
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in ordinary conversation we avoid bringing the voice to a

standstill, unless occasionally forced by strong feeling to

resort to such a motion ; whereas in singing we act in

10 precisely the opposite way, avoiding continuous motion and

making the voice become, as far as possible, absolutely

stationary. The more we succeed in rendering each of our

voice-utterances one, stationary, and identical, the more

correct does the singing appear to the ear. To conclude,

enough has been said to show that there are two species of

the voice's motion, and that one is continuous and employed

in speaking, while one proceeds by intervals and is

employed in singing.

It is evident that the voice must in singing produce the

tensions and relaxations inaudibly, and that the points of

pitch alone must be audibly enunciated. This is clear from

the fact that the voice must pass imperceptibly through the

compass of the interval which it traverses in ascending or

descending, while the notes that bound the intervals must

be audible and stationary. Hence it is needful to discuss

tension and relaxation, and in addition height and depth of

pitch, and finally pitch in general.

Tension is the continuous transition of the voice from a

lower position to a higher, relaxation that from a higher to

a lower. Height of pitch is the result of tension, depth

the result of relaxation. On a superficial consideration of

these questions it might appear surprising that we distinguish

four phenomena here instead of two, and in fact it is usual

to identify height of pitch with tension, and depth of pitch

11 with relaxation. Hence we may perhaps with advantage

observe that the usual view implies a confusion of thought.

In doing so we must endeavour to understand, by observing

the phenomenon itself, what precisely takes place when in

tuning we tighten a string or relax it. All who possess even

a slight acquaintance with instruments are aware that in
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producing tension we raise the string to a higher pitch, and

that in relaxing it we lower its pitch. Now, while we are

thus raising the pitch of the string, it is obvious that the

height of pitch which is to result from the process cannot

yet be in existence. Height of pitch will only result when

the string becomes stationary and ceases to change, after

having been brought by the process of tension to the point

of pitch required; in other words, when the tension has

ceased and no longer exists. For it is impossible that a

string should be at the same moment in motion and at rest

;

and as we have seen, tension takes place when the string

is in motion, height of pitch when it is quiescent and

stationary. The same remarks will apply to relaxation and

depth of pitch, except that these are concerned with change

in the opposite direction and its result. It is evident, then,

that relaxation and depth of pitch, tension and height of

pitch, must not be identified^ but stand to one another in

the relation of cause and effect. It remains to show that

the term pitch also connotes a quite distinct conception.

By the term pitch we mean to indicate a certain per- 12

sistence, as it Avere, or stationary position of the voice.

And let us not be alarmed by the theory which reduces

notes to motions and asserts sound in general to be a

motion, as though our definition involved the proposition

'that under certain circumstances motion will, instead of

moving, be stationary and at rest. The definition of pitch

as a certain condition of motion— call it ' equability ' or

' identity,' or by any more enlightening term you can find

—

will not affect our position. We shall none the less describe

the voice as stationary when our senses assure us that it is

neither ascending nor descending, simply fixing on this

term as descriptive of such a state of the voice without any

further implications. To proceed, then, the voice appears

to act thus in singing ; it moves in making an interval, it is
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stationary on the note. Now if we use the term ' motion '

and say ^ the voice moves ' in cases where, according to the

physical theory, it undergoes a change in the rate of motion
;

and if, again, we use the term ' rest ' and say ' the voice rests
'

in cases where this change in the rate of motion has ceased,

and the motion has become uniform, our musical theory is

not thereby affected. For it is plain enough that the term

* motion ' in the physical sense covers both ' motion ' and

'rest' in the sense in which we employ them. Sufficient

has been said on this point here; elsewhere it has been

treated more fully and clearly.

13 To resume ; it now being clear that pitch is distinct from

tension or relaxation, the former being, as we say, a rest of

the voice, the latter, as we have seen, motions, our next

task is to understand that it is distinct from the remaining

phenomena of height and depth of pitch. Now, our pre-

vious observations have shown that the voice is, as a matter

of fact, in a state of rest after a transition to height or depth

;

yet the' following considerations will make it clear that

pitch, though a rest of the voice, is a phenomenon distinct

from both. We must understand that for the voice to be

stationary means its remaining at one pitch ; and this will

happen equally whether it becomes stationary at a high

pitch or a low. If pitch, then, be met in high notes as well

as low notes—and the voice, as we have shown, must of

necessity be capable of becoming stationary on both alike

—

it follows that, inasmuch as height and depth are absolutely

incompatible, pitch, which is a phenomenon common to

both, must be distinct from one and the other alike. Enough

has now been said to show that pitch, height and depth of

pitch, and tension and relaxation of pitch are five con-

ceptions which do not admit of any identification tn^er se.

The next point for our consideration is whether distance

on the line of pitch admits of infinite extension or diminu-
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tion. There is no difficulty in seeing that if we refer solely 14

to musical sounds, such infinite extension and diminution

are impossible. For every musical instrument and for every

human voice there is a maximum compass which they

cannot exceed, and a minimum interval, less than which

they cannot produce. No organ of sound can indefinitely

enlarge its range or indefinitely reduce its intervals : in both

cases it reaches a limit. Each of these hmits must be

determined by a reference to that which produces the sound

and to that which discriminates it—the voice, namely, and

the ear. What the voice cannot produce and the ear

cannot discriminate must be excluded from the available

and practically possible range of musical sound. In the

progress in parvitatem the voice and the ear seem to fail at

the same point. The voice cannot differentiate, nor can

the ear discriminate, any interval smaller than the smallest

diesis, so as to determine what fraction it is of a diesis or of

any other of the known intervals. In the progress in

magnitudinem the power of the ear may perhaps be con-

sidered to stretch beyond that of the voice, though to no

very great distance. In any case, whether we are to assume

the same limit for voice and ear in both directions, or

whether we are to suppose it to be the same in the progress

in parvitatem but different in the progress ift magnitudinem,

the fact remains that there is a maximum and minimum
limit of distance on the line of pitch, either common to 15

voice and ear, or peculiar to each. It is clear, then, that

distance of high and low on the line of pitch, regarded in

relation to voice and ear, is incapable of infinite extension or

infinitesimal diminution. Whether, regarding the constitution

of melody in the abstract, we are bound to admit such an

infinite progress, is a question demanding a different method

of reasoning not required for our present purpose, and we

shall accordingly reserve its discussion for a later occasion.
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The question of distance on the Hne of pitch being

• disposed of, we shall proceed to define a note. Briefly,

it is the incidence of the voice upon one point of pitch.

Whenever the voice is heard to remain stationary on one

pitch, we have a note qualified to take a place in a

melody.

An interval, on the other hand, is the distance bounded

by two notes which have not the same pitch. For, roughly

speaking, an interval is a difference between points of pitch,

a space potentially admitting notes higher than the lower of

the two points of pitch which bound the interval, and lower

than the higher of them. A difference between points of

pitch depends on degrees of tension.

i6 A scale, again, is to be regarded as the compound of two

or more intervals. Here we would ask our hearers to

receive these definitions in the right spirit, not with jealous

scrutiny of the degree of their exactness. We would ask

him to aid us with his intelligent sympathy, and to consider

our definition sufficiently instructive when it puts him in

the way of understanding the thing defined. To supply a

definition which affords an unexceptionable and exhaustive

analysis is a difficult task in the case of all fundamental

motions, and by no means least difficult in the case of the

note, the interval, and the scale.

We must now endeavour to classify first intervals and

then scales according to all those principles of division that

are of practical use. The first classification of intervals

distinguishes them by their compass, the second regards

them as concordant or discordant, the third as simple or

compound, the fourth divides them according to the

musical genus, the fifth as rational or irrational. As all

other classifications are of no practical use, let us disregard

them for the present.

17 In scales will be found, with one exception, all the dis-
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tinetions which we have met in intervals. It is obvious

that scales may differ both in compass and owing to the

fact that the notes bounding that compass may be either

concordant or discordant. The third, however, of the dis-

tinctions mentioned in the case of intervals cannot exist

in the case of scales. Evidently we cannot have simple

and compound scales, at least not in the same way as we

had simple and compound intervals. The fourth dis-

tinction—that according to genera—must also exist in the

case of scales, some of them being diatonic, some chromatic,

and some enharmonic. It is obvious that they also admit

the fifth principle of division : some are bounded by a

rational, and some by an irrational, interval. To these four

there must be added three other classifications. First,

there is that into the conjunct scales, the disjunct scales,

and the scales that are a combination of both ; every scale,

provided it is of a certain compass, becomes either conjunct

or disjunct, or else combines both these qualities—for cases

are to be seen where the latter process takes place. There

is, secondly, the division into transilient and continuous,

every scale belonging to one category or the other; and

finally, that into single, double, and multiple, as all without i8

exception admit of classification under these heads. An
explanation of each of these terms will be given in the

sequel.

Starting from these definitions and classifications we

must seek to indicate in outline the nature of melody. We
have already observed that here the motion of the voice

must be by intervals ; herein^ then, hes the , distinction

between the melody of music and of speech—for there is

also a kind of melody in speech w^hich depends upon the

accents of words, as the voice in speaking rises and sinks

by a natural law. Again, melody which accords with

the laws of harmony is not constituted by intervals and
MACRAN
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notes alone. Collocation upon a definite principle is also

indispensable, it being obvious that intervals and notes are

equally constituents of melody which violates the laws of

harmony. It follows that the most important and signi-

ficant factor in the right constitution of melody is the

principle of collocation in general as well as its special

laws. We see, then, that musical melody differs from the

melody of speech, on the one hand, in employing motion

by intervals, and from faulty melody, on the other hand,

melody which violates the laws of harmony, by the different

19 manner in which it collocates the simple intervals. What

this manner is will be shown in the sequel ; for the present

it will suffice to insist on the fact that, though melody which

accords with the laws of harmony admits of many variations

in collocating the intervals, there is yet one invariable

attribute that can be predicated of every such melody, of

so great importance that with its removal the harmony

disappears. A full explanation will be given in the course

of the treatise. For the present we content ourselves with

this definition of musical melody in contradistinction to

the other species, but it must be understood that we have

supplied a mere outline without as yet reviewing the details.

Our next step will be to enumerate the genera into which

melody in general may be divided. These are apparently

three in number. Any melody we take that is harmonized

on one principle is diatonic or chromatic or enharmonic.

Of these genera the diatonic must be granted to be

the first and oldest, inasmuch as mankind lights upon

it before the others ; the chromatic comes next. The

enharmonic is the third and most recondite; and it is only

at a late stage, and with great labour and difficulty, that

the ear becomes accustomed to it.

We shall now return to the second of the distinctions

in intervals previously enumerated, and shall proceed to
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examine one of the two classes there contrasted. These

classes consist, as was remarked, of concords and discords, 20

and it is the former that we shall now take for consideration.

We shall endeavour to establish the facts with regard to one

of the many points in which concords differ, namely respect

of compass. The nature of melody in the abstract deter-

mines which concord has the least compass. Though many

smaller intervals than the-Fourth occur in melody, they are

without exception discords. But while the least concordant

interval is thus determined, we find no similar determination

for the greatest; for as far at any rate as the nature of

melody in the abstract is concerned, concords seem capable

of infinite extension just as much as discords. If w^e add

to an octave any concord, whether greater than, equal to,

or less than, an octave, the sum is a concord. From this

point of view, then, there is no maximum concord. If,

however, we regard our practical capacities— in other words,

the capacities of the human voice and of instruments—there

is apparently such a maximum, the interval, namely, com-

posed of two octaves and a Fifth. The compass of three

octaves is, as a matter of fact, beyond our reach. We must

of course determine the compass of the maximum concord

by the pitch and limits of some 07ie instrument. For

doubtless we should find an interval greater than the above-

mentioned three octaves between the highest note of the

soprano clarinet, and the lowest note of the bass clarinet

;

and again between the highest note of a clarinet player 21

performing with the speaker open, and the lowest note of

a clarinet player performing with the speaker closed. A
similar relation, too, would be found to exist between the

voices of a child and a man. It is, indeed, from cases

such as these that we come to know the large concords.

For it is from voices of different ages, and instruments of

different measurements that we have learned that the interval
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of three octaves, of four octaves, and even greater intervals

than these are concordant. Our conclusion then is that,

while the smallest concord is given by the nature of abstract

melody, the greatest is only determined by our capabilities.

That the concordant intervals are eight in number will

be readily admitted. . . .

The determination of the interval of a tone is our next

task. A tone is the difference in compass between the

first two concords, and may be divided by three lowest

denominators, as melody admits of half tones, thirds of

tones, and quarter-tones, while undeniably rejecting any

interval less than these. Let us designate the smallest of

these intervals the smallest enharmonic diesis, the next the

smallest chromatic diesis, and the greatest a semitone.

Let us now set ourselves to consider the origin and

22 nature of the differences of the genera. Our attention

must be directed to the smallest of the concords, that of

which the compass is usually occupied by four notes

—

whence its ancient name. [Now since in such an interval

the notes may be arranged in many different orders, what

order are we to choose for consideration? One in which

the fixed notes and the notes that change with the variation

in genus are equal in number. An example of the order

required will be found in the interval between the Mese

and the Hypate : here, while the two intermediate notes

vary, the two extremes are left unchanged by genus-variation.]

Let this then be granted. Further, while there are several

groups of notes which fill this scheme of the Fourth, each

distinguished by its own special nomenclature, there is one

which, as being more familiar than any other to the student

of music, may be selected as that wherein we shall consider

how variation of genus makes its appearance. It consists

of the Mese, Lichanus, Parhypate, and Hypate.
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That variation of genus arises through the raising and

lowering of the movable notes is obvious ; but the locus

of the variation of these notes requires discussion. The
locus of the variation of the Lichanus is a tone, for this

note is never nearer the Mese than the interval of a tone,

and never further from it than the interval of two tones.

The lesser of these extreme intervals is recognized as

legitimate by those who have grasped the principle of the

Diatonic Genus, and those who have not yet mastered it 23
can be led by particular instances to the same admission.

The greater of these extreme intervals, on the other hand,

finds no such universal acceptance ; but the reason for

this must be postponed to the sequel. That there is a style

of composition which demands a Lichanus at a distance of

two tones from the Mese, and that far from being con-

temptible it is perhaps the noblest of all styles—this is

a truth which is indeed far from patent to most musical

students of to-day, though it would become so if they were

led to the apprehension of it by the aid of concrete

examples. But to any one who possesses an adequate

acquaintance with the first and second styles of ancient

music, it is an indisputable truth. Theorists who are

only familiar with the style of composition now in vogue

naturally exclude the two-tone Lichanus, the prevailing

tendency being to the use of the higher Lichani. The
ground of this fashion lies in the perpetual striving after

sweetness, attested by the fact that time and attention

are mostly devoted to chromatic music, and that when

the enharmonic is introduced, it is approximated to the

chromatic, while the ethical character of the music suffers

a corresponding deflection. Without carrying this line of

thought any further, we shall assume the locus of the

Lichanus to be a tone, and that of the Parhypate to be

the smallest diesis, as the latter note is never nearer to the
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Hypate than a diesis, and never further from it than a

semitone. For the loci do not overlap; their point of

contact serves as a limit to both of them. The point

of pitch upon which the Parhypate in its ascent meets the

Lichanus in its descent supplies a boundary to the loci,

24 the lower locus being that of the Parhypate, the higher that

of the Lichanus.

Having thus determined the total loci of the Lichanus

and Parhypate, we shall now proceed to ascertain their loci

as qualified by genus and shade. The proper method of

investigating whether the Fourth can be expressed in terms

of any lower intervals, or whether it is incommensurable

with them all, is given in my chapter on 'Intervals ascer-

tained by the principle of Concord.' Here we shall assume

that its apparent value is correct, and that it consists of two

and a half tones. Again, we shall apply the term Pycnum ^

to the combination of two intervals, the sum of which is

less than the complement that makes up the Fourth. Let

us now, starting from the lower of the two fixed notes,

take the least Pycnum : it will consist of the two least

enharmonic dieses ; while a second Pycnum, taken from

the same note, will consist of two of the least chromatic

dieses. This gives the two lowest Lichani of two genera

—

the enharmonic and the chromatic ; the enharmonic Lichani

being in general, as we saw, the lowest, the chromatic

coming next, and the diatonic being the highest. Again,

let a third Pycnum be taken, still from the same note ; then

a fourth, which is equal to a tone ; then fifthly, from the

same note, let there be taken a scale consisting of a tone

and a quarter ; then a sixth scale consisting of a tone and

a half. We have already mentioned the Lichani bounding

25 the first and the second Pycna ; that bounding the third is

chromatic, and the special chroma to which it belongs is

* i. e. 'close,' 'compressed.*

182



THE ELEMENTS OF HARMONY

called the Hemiolic. The Lichanus bounding the fourth

Pycnum is also chromatic, and the special class to which it

belongs is called the To7iic Chromatic. The fifth scale is

too great for a Pycnum, for here the sum of the intervals

between the Hypate and Parhypate and betw^een the Par-

hypate and the Lichanus is equal to the interval between

the Lichanus and the Mese. The Lichanus bounding this

scale is the lowest diatonic. The sixth scale we assumed is

bounded by the highest diatonic Lichanus. Thus the

lowest chromatic Lichanus is one-sixth of a tone higher

than the lowest enharmonic ; since the chromatic diesis

is greater than the enharmonic by one-tw^elfth of a tone

—

the third of a quantity being one-twelfth greater than the

fourth—and similarly the two chromatic dieses exceed the

two enharmonic by double that quantity, namely one-sixth

—an interval smaller than the smallest admitted in melody.

Such intervals are not melodic elements, or in other w^rds

cannot take an independent place in a scale. Again, the

lowest diatonic Lichanus is seven-twelfths of a tone higher

than the lowest chromatic ; for from the former to the

Lichanus of the hemiolic chroma is half a tone ; from this

Lichanus to the enharmonic is a diesis ; from the enhar-

monic Lichanus to the lowest chromatic is one-sixth of

a tone; while from the lowest chromatic to that of the

hemiolic chroma is one-twelfth of a tone. But as a quarter 26

consists of three-twelfths, it is clear that there is the interval

just mentioned between the lowest diatonic and the lowest

chromatic Lichanus. The highest diatonic Lichanus is

higher than the lowest diatonic by a diesis. These con-

siderations show the locus of each of the Lichani. Every

Lichanus below the chromatic is enharmonic, every Lichanus

below the diatonic is chromatic down to the lowest chroma-

tic, and every Lichanus lower than the highest diatonic is

diatonic down to the lowest diatonic. For -we must regard
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the Lichani as infinite in number. Let the voice become

stationary at any point in the locus of the Lichanus here

demonstrated, and the result is a Lichanus. In the locus

of the Lichanus there is no empty space—no space incapable

of admitting a Lichanus. The point we are discussing is

one of no little importance. Other musicians only dispute

as to the position of the Lichanus—whether, for instance,

the Lichanus in the enharmonic species is two tones re-

moved from the Mese or holds a higher position, thus

assuming but one enharmonic Lichanus ; we, on the other

hand, not only assert that there is a plurality of Lichani

in each class, but even declare that their number is infinite.

Passing from the Lichani we find but two loci for the

Parhypate, one common to the diatonic and chromatic

genus and one peculiar to the enharmonic. For two of the

genera have the Parhypate in common. Every Parhy-

27 pate lower than the lowest chromatic is enharmonic ; every

other down to this point of limitation is chromatic and

diatonic. As regards the intervals, while that between the

Hypate and Parhypate is either equal to or less than that

between the Parhypate and the Lichanus, the latter may

be less than, equal to, or greater than that between the

Lichanus and the Mese, the reason being that the two

genera have their Parhypate in common. We can have

a melodious tetrachord with the lowest chromatic Parhypate

and the highest diatonic Lichanus. Enough has now been

said to show how great is the locus of the Parhypate both

in respect of its subdivisions and when regarded as a

whole.

Of continuity and consecution it would be no easy task

to give accurate definitions at the outset, but a few rough

indications must be offered. Continuity in melody seems

in its nature to correspond to that continuity in speech which
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is observable in the collocation of the letters. In speaking,

the voice by a natural law places one letter first in each

syllable, another second, another third, another fourth, and

so on. This is done in no random order : rather, the growth

of the whole from the parts follows a natural law. Similarly

in singing, the voice seems to arrange its intervals and notes

on a principle of continuity, observing a natural law of

collocation, and not placing any interval at random after

any other, whether equal or unequal. In inquiring into 28

continuity we must avoid the example set by the Harmonists

in their condensed diagrams, where they mark as consecutive

notes those that are separated from one another by the

smallest interval. For so far is the voice from being able

to produce twenty-eight consecutive dieses, that it can by

no effort produce three dieses in succession. If ascending

after two dieses, it can produce nothing less than the com-

plement of the Fourth, and that is either eight times the

smallest diesis, or falls short of it only by a minute and

unmelodic interval. If descending, it cannot after the two

dieses introduce any interval less than a tone. It is not,

then, in the mere equality or inequality of successive

intervals that we must seek the clue to the principle of

continuity. We must direct our eyes to the natural laws of

melody and endeavour to discover what intervals the voice

is by nature capable of placing in succession in a melodic

series. For if after the Parhypate and the Lichanus the

voice can produce no note nearer than the Mese, then the

Mese is the next note to the Lichanus, whether the interval

between them be twice or several times that between the

Lichanus and the Parhypate. The proper method of in-

vestigating continuity is now clear; but how it arises, and

what intervals do and do not form a succession, are questions 29

which will be treated in the Elements.

We shall here assume that, having posited a Pycnum or
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a scale that is not a Pycnum, the smallest interval that can

succeed in the ascending scale is the complement of the

interval of the Fourth, and that the smallest similarly in the

descending scale is a tone. We shall assume that if a series

of notes be arranged in proper melodic continuity in any

genus, any note in that series will either form with the fourth

from it in order the concord of the Fourth, or with the fifth

from it in order the concord of the Fifth, while possibly

forming both. A note that answers to none of these tests

cannot belong to the same melodic series as those with

which it makes no concord. Further, we shall assume that

whereas there are four intervals contained in the interval of

the Fifth, two of which are usually equal, viz. those con-

stituting the Pycnum, and two unequal—one the complement

of the first concord, the other the excess of the interval of

the Fifth over that of the Fourth, the unequal intervals

which succeed the equal intervals do so in different order

according as we ascend or descend the scale. We shall

assume too that notes which form respectively the same

concord with consecutive notes are themselves consecutive
;

that in each genus a simple melodic interval is one which

the voice cannot divide in a melodic progression ; that not

all the magnitudes into which a concord can be divided

are simple ; that a sequence is a progression by consecutive

notes, each of which, between the first and last, is pre-

ceded and succeeded by a simple interval ; and that a

direct sequence is one that maintains the same direction

throughout.
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It will be well perhaps to review in anticipation the course 30. 10

of our study; thus a foreknowledge of the road that we must

travel will enable us to recognize each stage as we reach it,

and so lighten the toil of the journey ; nor shall we be

harbouring unknown to ourselves a false conception of our

subject. Such was the condition, as Aristotle used often to

relate, of most of the audience that attended Plato's lectures

on the Good. They came, he used to say, every one of

them, in the conviction that they would get from the

lectures some one or other of the things that the world calls

good ; riches or health, or strength, in fine, some extra-

ordinary gift of fortune. But when they found that Plato's

reasonings were of sciences and numbers, and geometry,

and astronomy, and of good and unity as predicates of the

finite, methinks their disenchantment was complete. The 31

result was that some of them sneered at the thing, while

others vihfied it. Now to Avhat was all this trouble due ?

To the fact that they had not waited to inform themselves

of the nature of the subject, but after the manner of the sect

of word-catchers had flocked round open-mouthed, attracted

by the mere title ' good ' in itself.

But if a general exposition of the subject had been given

in advance, the intending pupil would either have abandoned

his intention or if he was pleased with the exposition, would

have remained in the said conviction to the end. It was

for these very reasons, as he told us, that Aristotle himself

used to give his intending pupils a preparatory statement of

187



ARISTOXENUS

the subject and method of his course of study. And we

agree with him in thinking, as we said at the beginning, that

such prior information is desirable. For mistakes are often

made in both directions. Some consider Harmonic a

subHme science, and expect a course of it to make them

musicians ; nay some even conceive it will exalt their moral

nature. This mistake is due to their having run away with

such phrases in our preamble as ' we aim at the construction

of every style of melody,' and with our general statement

' one class of musical art is hurtful to the moral character,

another improves it
'

; while they missed completely our

qualification of this statement, ' in so far as musical art can

improve the moral character.' Then on the other hand

there are persons who regard Harmonic as quite a thing of

no importance, and actually prefer to remain totally un-

acquainted even with its nature and aim. Neither of these

views is correct. On the one hand the science is no proper

object of contempt to the man of intelligence—this we shall

32 see as the discussion progresses ; nor on the other hand

has it the quality of all-sufficiency, as some imagine. To
be a musician, as we are always insisting, implies much
more than a knowledge of Harmonic, which is only one

part of the musician's equipment, on the same level as the

sciences of Rhythm, of Metre, of Instruments.

We shall now proceed to the consideration of Harmonic

and its parts. It is to be observed that in general the

subject of our study is the question. In melody of every

kind what are the natural laws according to which the voice

in ascending or descending places the intervals ? For we

hold that the voice follows a natural law in its motion, and

does not place the intervals at random. And of our answers

we endeavour to supply proofs that will be in agreement with

the phenomena—in this unlike our predecessors. For some

of these introduced extraneous reasoning, and rejecting the
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senses as inaccurate fabricated rational principles, asserting

that height and depth of pitch consist in certain numerical

ratios and relative rates of vibration—a theory utterly

extraneous to the subject and quite at variance with the

phenomena; while others, dispensing with reason and

demonstration, confined themselves to isolated dogmatic

statements, not being successful either in their enumera-

tion of the mere phenomena. It is our endeavour that

the principles which we assume shall without exception

be evident to those who understand music, and that we 33
shall advance to our conclusions by strict demonstration.

Our subject-matter then being all melody, whether vocal

or instrumental, our method rests in the last resort on an

appeal to the two faculties of hearing and intellect. By the

former we judge the magnitudes of the intervals, by the

latter we contemplate the functions of the notes. We must

therefore accustom ourselves to an accurate discrimination

of particulars. It is usual in geometrical constructions to

use such a phrase as ' Let this be a straight line
'

; but one

must not be content with such language of assumption in

the case of intervals. The geometrician makes no use of

his faculty of sense-perception. He does not in any degree

train his sight to discriminate the straight line, the circle,

or any other figure, such training belonging rather to the

practice of the carpenter, the turner, or some other such

handicraftsman. But for the student of musical science

accuracy of sense-perception is a fundamental requirement.

For if his sense-perception is deficient, it is impossible for

him to deal successfully with those questions that lie outside

the sphere of sense-perception altogether. This will become

clear in the course of our investigation. And we must bear

in mind that musical cognition impHes the simultaneous

cognition of a permanent and of a changeable element, and

that this applies without limitation or quahfication to every
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branch of music. To begin with, our perception of the

differences of the genera is dependent on the permanence

of the containing, and the variation of the intermediate,

34 notes. Again, while the magnitude remains constant, we

distinguish the interval between Hypate and Mese from that

between Paramese and Nete ; here, then, the magnitude

is permanent, while the functions of the notes change

;

similarly, when there are several figures of the same magni-

tude, as of the Fourth, or Fifth, or any other; similarly,

when the same interval leads or does not lead to modulation,

according to its position. Again, in matters of rhythm we

find many similar examples. Without any change in the

characteristic proportion constituting any one genus of

rhythm, the lengths of the feet vary in obedience to the

general rate of movement ; and while the magnitudes are

constant, the quality of the feet undergoes a change; and

the same magnitude serves as a foot, and as a combination

of feet. Plainly, too, unless there was a permanent quantum

to deal with there could be no distinctions as to the methods

of dividing it and arranging its parts. And in general,

while rhythmical composition employs a rich variety of

movements, the movements of the feet by which we note

the rhythms are always simple and the same. Such, then,

being the nature of music, we must in matters of harmony

also accustom both ear and intellect to a correct judgement

of the permanent and changeable element ahke.

These remarks have exhibited the general character of

the science called Harmonic ; and of this science there are,

35 as a fact, seven parts. Of these one and the first is to

define the genera, and to show what are the permanent and

what are the changeable elements presupposed by this

distinction. None of our predecessors have drawn this dis-

tinction at all; nor is this to be wondered at. For they

confined their attention to the Enharmonic genus, to the

190



THE ELEMENTS OF HARMONY

neglect of the other t\yo. Students of instruments^ it is

true, could not fail to distinguish each genus by ear^ but

none of them reflected even on the question, At what point

does the Enharmonic begin to pass into the Chromatic ?

For their ability to discriminate each genus extended not to

all the shades^ inasmuch as they were not acquainted with

all styles of musical composition or trained to exercise a

nice discrimination in such distinctions ; nor did they even

observe that there were certain loci of the notes that alter

their position with the change of genus. These reasons

sufficiently explain why the genera have not as yet been

definitely distinguished ; but it is evident that we must

supply this deficiency if we are to follow the differences

that present themselves in works of musical composition.

Such is the first branch of Harmonic, In the second we

shall deal with intervals, omitting, to the best of our ability,

none of the distinctions to be found in them. The majority

of these, one might say, have as yet escaped observation.

But we must bear in mind that wherever we come upon a

distinction which has been overlooked, and not scientifically

considered, we shall there fail to recognize the distinctions 36

in works of melodic composition.

Again, since intervals are not in themselves sufficient to

distinguish notes—for every magnitude, without qualifica-

tion, that an interval can possess is common to several

musical functions—the third part of our science will deal

with notes, their number, and the means of recognizing

them; and will consider the question whether they are

certain points of pitch, as is vulgarly supposed, or whether

they are musical functions, and also what is the meaning of

a musical 'function.' Not one of these questions is clearly

conceived by students of the subject.

The fourth part will consider scales, firstly as to their

number and nature, secondly as to the manner of their
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construction from intervals and notes. Our predecessors

have not regarded this part of the subject in either of these

respects. On the one hand, no attention has been devoted

to the questions whether intervals are collocated in any

order to produce scales, or whether some collocations may

not transgress a natural law. On the other hand, the dis-

tinctions in scales have not been completely enumerated by

any of them. As to the first point, our forerunners simply

ignored the distinction between ' melodious ' and ' un-

melodious
'

; as to the second, they either made no attempt

at all at enumeration of scale-distinctions, confining their

attention to the seven octave scales which they called

Harmonies ; or if they made the attempt, they fell very

short of completeness, like the school of Pythagoras of

37 Zacynthus, and Agenor of Mitylene. The order that dis-

tinguishes the melodious from the unmelodious resembles

that which we find in the collocation of letters in language.

For it is not every collocation but only certain collocations

of any given letters that will produce a syllable.

The fifth part of our science deals with the keys in which

the scales are placed for the purposes of melody. No explana-

tion has yet been offered of the manner in which those keys

are to be found, or of the principle by which one must be

guided in enunciating their number. The account of the

keys given by the Harmonists closely resembles the obser-

vance of the days according to which, for example, the tenth

day of the month at Corinth is the fifth at Athens, and the

eighth somewhere else. Just in the same way, some of

the Harmonists hold that the Hypodorian is the lowest

of the keys ; that half a tone above lies the Mixolydian
;

half a tone higher again the Dorian ; a tone above the

Dorian the Phrygian ; likewise a tone above the Phrygian the

Lydian. The number is sometimes increased by the addi-

tion of the Hypophrygian clarinet at the bottom of the list.
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Others, again, having regard to the boring of finger-holes

on the flutes, assume intervals of three quarter-tones between

the three lowest keys, the Hypophrygian, the Hypodorian,

and the Dorian ; a tone between the Dorian and Phrygian

;

three quarter-tones again between the Phrygian and Lydian,

and the same distance between the Lydian and Mixolydian.

But they have not informed us on what principle they have 38

persuaded themselves to this location of the keys. And

that the close packing of small intervals is unmelodious and

of no practical value whatsoever will be clear in the course

of our discussion.

Again, since some melodies are simple^ and others contain

a modulation, we must treat of modulation, considering

first the nature of modulation in the abstract, and how it

arises, or in other words, to what modification in the melodic

order it owes its existence ; secondly, how many modulations

there are in all, and at what intervals they occur. On these

questions we find no statements by our predecessors with

or without proof.

The last section of our science is concerned with the

actual construction of melody. For since in the same

notes, indifferent in themselves, we have the choice of

numerous melodic forms of every character, it is evident

that here we have the practical question of the employment

of the notes ; and this is what we mean by the construction

of melody. The science of harmony having traversed the

said sections will find its consummation here.

It is plain that the apprehension of a melody consists in

noting with both ear and intellect every distinction as it

arises in the successive sounds—successive, for melody,

like all branches of music, consists in a successive pro-

duction. For the apprehension of music depends on these

two faculties, sense-perception and memory ; for we must 39
perceive the sound that is present, and remember that which
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is past. In no other way can we follow the phenomena of

music.

Now some find the goal of the science called Harmonic

in the notation of melodies, declaring this to be the ultimate

limit of the apprehension of any given melody. Others

again find it in the knowledge of clarinets^ and in the ability

to tell the manner of production of, and the agencies

employed in, any piece rendered on the clarinet.

Such views are conclusive evidence of an utter miscon-

ception. So far is notation from being the perfection of

Harmonic science that it is not even a part of it, any more

than the marking of any particular metre is a part of

metrical science. As in the latter case one might very well

mark the scheme of the iambic metre without understanding

its essence, so it is with melody also ; if a man notes down

the Phrygian scale it does not follow that he must know the

essence of the Phrygian scale. Plainly then notation is not

the ultimate limit of our science.

That the premises of our argument are true, and that the

faculty of musical notation argues nothing beyond a dis-

cernment of the size of intervals, will be clear on considera-

tion. In the use of signs for the intervals no peculiar

mark is employed to denote all their individual distinctions,

40 such as the several methods of dividing the Fourth, which

depend on the differences of genera, or the several figures

of the same interval which result from a variation in the

disposition of the simple intervals. It is the same with

the musical functions proper to the natures of the different

tetrachords ; the same notation is employed for the tetra-

chords Hyperbolaeon, Neton, Meson, and Hypaton. Thus

the signs fail to distinguish the functional differences, and

consequently indicate the magnitudes of the intervals, and

nothing more. But that the mere sense-discrimination of

magnitudes is no part of the general comprehension of
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music was stated in the introduction, and the following

considerations will make it patent. Mere knowledge of

magnitudes does not enlighten one as to the functions of the

tetrachords, or of the notes, or the differences of the genera

or, briefly, the difference of simple and compound intervals,

or the distinction between modulating and non-modulating

scales, or the modes of melodic construction, or indeed

anything else of the kind.

Now if the Harmonists, as they are called, have in their

ignorance seriously entertained this view, while there is

nothing preposterous in their motives, their ignorance must

be profound and invincible. But if, being aware that

notation is not the final goal of Harmonic, they have pro-

pounded this view merely through the desire to please

amateurs, and to represent as the perfection of the science

a certain visible activity, their motives deserve condemnation 41

as very preposterous indeed. In the first place they would

constitute the amateur judge of the sciences—and it is

preposterous that the same person should be learner and

judge of the same thing ; in the second place, they reverse

the proper order in their fancy of representing a visible

activity as the consummation of intellectual apprehension

;

for, as a fact, the ultimate factor in every visible activity is

the intellectual process. For this latter is the presiding and

determining principle ; and as for the hands, voice, mouth,

or breath—it is an error to suppose that they are very much

more than inanimate instruments. And if this intellectual

activity is something hidden deep down in the soul, and is

not palpable or apparent to the ordinary man, as the

operations of the hand and the like are apparent, we must

not on that account alter our views. We shall be sure to

miss the truth unless we place the supreme and ultimate, not

in the thing determined, but in the activity that determines.

No less preposterous is the above-mentioned theory
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concerning clarinets. Nay, rather there is no error so

fatal and so preposterous as to base the natural laws of

harmony on any instrument. The essence and order of

harmony depend not upon any of the properties of instru-

ments. It is not because the clarinet has finger-holes and

42 bores, and the like, nor is it because it submits to certain

operations of the hands and of the other parts naturally

adapted to raise and lower the pitch, that the Fourth, and

the Fifth, and the Octave are concords, or that each of the

other intervals possesses its proper magnitude. For even

with all these conditions present, players on the clarinet

fail for the most part to attain the exact order of melody

;

and whatever small success attends them is due to the

employment of agencies external to the instrument, as in

the well-known expedients of drawing the two clarinets

apart, and bringing them alongside, and of raising and

lowering the pitch by changing the pressure of the breath.

Plainly, then, one is as much justified in attributing their

failures as their success to the essential nature of the

clarinet. But this would not have been so if there was

anything gained by basing harmony on the nature of an

instrument. In that case, as an immediate consequence of

tracing melody up to its original in the nature of the

clarinet, we should have found it there fixed, unerring, and

correct. But as a fact neither clarinets nor any other

instrument will supply a foundation for the principles of

harmony. There is a certain marvellous order which

belongs to the nature of harmony in general ; in this order

every instrument, to the best of its ability, participates

under the direction of that faculty of sense-perception on

which they, as well as everything else in music, finally

depend. To suppose, because one sees day by day the

finger-holes the same and the strings at the same tension,

that one will find in these harmony with its permanence
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and eternally immutable order—this is sheer folly. For 43

as there is no harmony in the strings save that which the

cunning of the hand confers upon them, so is there none in

the finger-holes save what has been introduced by the same

agency. That no instrument is self-tuned, and that the

harmonizing of it is the prerogative of the sense-perception

is obvious, and requires no proof. It is strange that the

supporters of this absurd theory can cling to it in face of the

fact that clarinets are perpetually in a state of change ; and

of course what is played on the instrument varies with the

variation in the agencies employed in its production. It is

surely clear then that on no consideration can melody be

based on clarinets ; for, firstly, an instrument will not supply

a foundation for the order of harmony, and secondly, even

if it were supposed that harmony should be based on some

instrument, the choice should not have fallen on the clarinet,

an instrument especially liable to aberrations, resulting from

the manufacture and manipulation of it, and from its own

peculiar nature.

This will suffice as an introductory account of Harmonic

science; but as we prepare ourselves to enter upon the

study of the Elemetits we must at the outset attend to the

following considerations. Our exposition cannot be a suc-

cessful one unless three conditions be fulfilled. Firstly,

the phenomena themselves must be correctly observed

;

secondly, what is prior and what is derivative in them must 44

be properly discriminated; thirdly, our conclusions and

inferences must follow legitimately from the premises. And

as in every science that consists of several propositions the

proper course is to find certain principles from which to

deduce the dependent truths, we must be guided in our

selection of principles by two considerations. Firstly, every

proposition that is to serve as a principle must be true and

evident ; secondly, it must be such as to be accepted by the
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sense-perception as one of the primary truths of Harmonic

science. For what requires demonstration cannot stand as

a fundamental principle ; and in general we must be watch-

ful in determining our highest principles, lest on the one

hand we let ourselves be dragged outside the proper track

of our science by beginning with sound in general regarded

as air-vibration, or on the other hand turn short of the flag

and abandon much of what truly belongs to Harmonic,

There are three genera of melodies ; Diatonic, Chromatic,

and Enharmonic. The differences between them will be

stated hereafter • this we may lay down, that every melody

must be Diatonic, or Chromatic, or Enharmonic, or blended

of these kinds, or composed of what they have in common.

The second classification of intervals is into concords

and discords. The two most familiar distinctions in

intervals are difference of magnitude, and difference between

concords and discords • and the latter of these is embraced

by the former, since every concord differs from every discord

in magnitude. Now there being many distinctions among

45 concords, let us first treat of the most familiar of them,

namely, difference of magnitude. We assume then eight

magnitudes of concords ; the smallest, the Fourth—deter-

mined as smallest by the abstract nature of melody ; for

while we can produce several smaller intervals, they are all

discords ; the next smallest, the Fifth, all intervals between

the Fourth and Fifth being discords; the third smallest,

the sum of the first two, that is the Octave, all intervals

between the Fifth and the Octave being discords. So far we

have been stating what we have learned from our predeces-

sors ; henceforth we must arrive at our conclusions unaided.

In the first place then we shall assert that if any concord

be added to the octave the sum is a concord. This property

is peculiar to the octave. For if to an octave be added any

concord, whether less than, equal to, or greater than itself,
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the sum is a concord. But this is not the case with the

two smallest concords. For the doubling of a Fourth or

Fifth does not produce a concord; nor does the addition

to either one of them of the concord compounded of the

octave and that one; but the sum of such concords will

always be a discord.

A tone is the excess of the Fifth over the Fourth ; the 46
Fourth consists of two tones and a half. The following

fractions of a tone occur in melody : the half, called a semi-

tone ; the third, called the smallest Chromatic diesis ; the

quarter, called the smallest Enharmonic diesis. No smaller

interval than the last exists in melody. Here we have two

cautions for our hearers ; firstly, many have misunderstood

us to say that melody admits the division of the tone into

three or four equal parts. This misunderstanding is due to

their not observing that to employ the third part of a tone

is a very different thing from dividing a tone into three

parts and singing all three. Secondly, from an abstract

point of view, no doubt, we regard no interval as the small-

est possible.

The differences of the genera are found in such a tetra-

chord as that from Mese to Hypate, where the extremes are

fixed, while one or both of the means vary. As the variable

note must move in a certain locus, we must ascertain the

limits of the locus of each of these intermediate notes. The
highest Lichanus is that which is a tone removed from the

Mese. It constitutes the genus Diatonic. The lowest is

that which is two tones below the Mese ; this is Enharmonic.

The locus of the Lichanus is thus seen to be a tone.

The interval between the Parhypate and Hypate cannot,

plainly, be less than an enharmonic diesis, for this latter is 47
the minimum m.elodic distance. It is to be observed also

that it can only be extended to twice that distance ; for

when the Lichanus in its descent, and the Parhypate in its
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ascent reach the same pitch, the locus of each note finds its

hmit. Thus it is seen that the locus of the Parhypate is not

greater than the smallest diesis.

This proposition has afforded some students great per-

plexity. ' If,' they ask in surprise, ' the interval between

the Mese and the Lichanus (assuming it to be any one of

the above-mentioned intervals) be increased or diminished,

how can the note bounding the new interval be a Lichanus ?

There is admittedly but one interval between the Mese and

Paramese, and again between the Mese and Hypate, and in

fact between any pair of the permanent notes. Why then

should we admit a plurality of intervals between the Mese
and the Lichanus ? Surely it would be better to change the

names of the notes ; and restricting the term Lichanus to

any one of them, the two-tone or any other, to employ other

designations for the rest. For notes that bound unequal

magnitudes must be different notes. And one might add

that the converse is equally valid, namely, that the bound-

aries of equal magnitudes must have the same designations.'

To these objections the following reply was given. In the

first place, to postulate that a difference in notes necessarily

implies a difference in the magnitudes bounded by them is

a startling innovation. We see that the Nete and Mese
differ in function from the Paranete and Lichanus, and the

Paranete and Lichanus again from the Trite and Parhypate,

and these latter again from the Paramese and Hypate ; and

48 for this reason each pair has names of its own, though the

contained interval is in every case a Fifth. Thus it is seen

that a difference in the contained intervals is not necessarily

implied by a difference of notes.

That the converse implication is equally inadmissible will

appear from the following remarks. In the first place, if

we seek particular designations to suit every increase and

decrease in the intervals of the Pycnum, we shall evidently
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need an infinite vocabulary, since the locus of the Lichanus

is infinitely divisible. For as a matter of fact, to which of 49•

the disputants as to the shades of the genera should we give

our adherence ? Every one is not guided by the same divi-

sions in harmonizing the chromatic or enharmonic scale.

Why then should the term Lichanus be applied to the two-

tone Lichanus rather than to one slightly higher ? Which-

ever division be employed, the ear equally recognizes an

enharmonic genus; yet it is plain that the magnitudes of

the intervals are different in the two divisions. In the 48•

second place, if we have eyes exclusively for equality and

inequality we shall miss the distinction between the like

and unlike. Thus we shall have to restrict the term Pycnum

to one particular magnitude; as likewise evidently the

terms Enharmonic and Chromatic ; for they too are deter-

mined not to a point but to a locus. But it is evident that

such a restriction is not in accordance with the mode in

which sense forms its representations. It is by considering

the common qualities found in some one class, not the

magnitude of some one interval, that sense employs such

terms as Pycnum, Chromatic, Enharmonic. That is to say,

it constitutes a class Pycnum to embrace every case in

which the two intervals occupy 2^ smaller space than the

one ; for in all Pycna, though they are unequal in size, there

is evident to the ear the sound of a certain compression.

Likewise it constitutes a class Chromatic to embrace all

cases in which the Chromatic character is apparent. For

the ear detects a motion peculiar to each of the genera,

though each genus employs not one but many divisions of 49
the tetrachord. Thus it is clear that, while the magnitudes

change, the genus may remain unaltered, for up to a certain

point changes in the magnitudes do not involve a change of

genus. And if the genus remains the same, it is reasonable

to suppose that the functions of the notes may be permanent
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also. For the species of the tetrachord is the same, and for

this reason we must hold that the boundaries of the intervals

are the same notes. In general, as long as the names of

the extreme notes remain the same, the higher being called

Mese, and the lower Hypate, so long will the names of the

intermediate notes also remain the same, the higher being

called Lichanus, and the lower Parhypate. For the notes

between the Mese and Hypate are always stamped by the

ear as Lichanus and Parhypate. To demand that all notes

bounding equal intervals should have the same names, or

that all notes bounding unequal intervals should have

different names, is to join battle with the evidence of the

senses. For in melody we make the interval between the

Hypate and Parhypate sometimes equal and sometimes

50 unequal to that between the Parhypate and Lichanus.

Now in the case of two equal consecutive intervals it is

impossible that the notes bounding each of them should be

designated by the same terms, unless the middle note is to

have two names. The absurdity is also evident when the

above-mentioned intervals are unequal. For it is impossible

that one of any pair of such names should change while the

other remains the same; since the names have meaning

only in their relation to one another. So much for this

objection.

The term Pycnum we shall employ in all cases when, in

a tetrachord whose extremes form a Fourth, the sum of

two of the intervals occupies a lesser space than the third.

There are certain divisions of the tetrachord which stand

out from the rest as familiar, because the magnitudes of the

intervals in them are familiar. Of these divisions, one is

Enharmonic, in which the Pycnum is a semitone, and its

complement two tones ; three are Chromatic, namely, the

Soft^ the He^niolic, and the Tonic Chromatic. The division

of the Soft Chromatic is that in which the Pycnum consists
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of two of the smallest Chromatic dieses^ while its com-

plement is expressed in terms of two quanta, namely, a

semitone taken thrice, and a Chromatic diesis taken once,

so that the sum of it amounts to three semitones and the

third of a tone. This is the smallest of the Chromatic

Pycna and its Lichanus is the lowest in this genus. The

division of the Hemiolic Chromatic is that in which the 51

Pycnum is one and a half times the Enharmonic Pycnum,

and each Diesis one and a half times an Enharmonic

diesis. It is manifest that the Hemiolic Pycnum is greater

than the Soft, since the former is less than a tone by an

Enharmonic diesis, the latter by a Chromatic diesis. The

division of the Tonic Chromatic is that in which the Pyc-

num consists of two semitones, and its complement of a tone

and a half. Up to this point both the inner notes vary

;

but now the Parhypate, having traversed the whole of its

locus, remains at rest, while the Lichanus moves an enhar-

monic diesis. Thus the interval between the Lichanus

and Hypate becomes equal to that between the Lichanus

and Mese, so that the Pycnum does not occur in this

division as in the preceding. The disappearance of the

Pycnum in the division of the tetrachord is coincident with

the first appearance of the Diatonic genus. There are two

divisions of the Diatonic genus, the Soft and the Sharp

Diatonic. The division of the Soft Diatonic is that in

which the interval between the Hypate and Parhypate is

a semitone, that between the Parhypate and Lichanus three

Enharmonic dieses, that between the Lichanus and Mese

five dieses. The division of the Sharp Diatonic is that in

which the interval between the Hypate and Parhypate is

a semitone, while each of the remaining intervals is a tone.

Thus, while we have six Lichani, as there are six divisions 52

of the tetrachord, one enharmonic, three chromatic, and

two diatonic, we have but four Parhypatae, that is, two
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less than the divisions of the tetrachord. For the semitone

Parhypate is employed for both diatonic divisions, and for

the Tonic Chromatic. Thus, of the four Parhypatae, one

is peculiar to the Enharmonic genus^ while the Diatonic

and Chromatic between them employ three. Of the in-

tervals in the tetrachord, that between the Hypate and

Parhypate may be equal to that between the Parhypate

and Lichanus, or less than it, but never greater. That it

may be equal is evident from the Enharmonic and Chro-

matic division of the tetrachord ; that it may be less is

evident from the Diatonic scales, and also may be ascer-

tained in the Chromatic by taking a Parhypate of the Soft,

and a Lichanus of the Tonic Chromatic ; for such divisions

of the Pycnum sound melodious. But to adopt the opposite

order produces an unmelodious result; for instance, to take

the semitone Parhypate, and the Lichanus of the Hemiolic

Chromatic, or the Parhypate of the Hemiolic, and the

Lichanus of the Soft Chromatic. Such divisions produce

an inharmonious effect. On the other hand, the interval

between the Parhypate and Lichanus may be equal to,

greater than, or less than that between the Lichanus and

Mese. It is equal in the Sharp Diatonic, less in all the

other shades^ and greater when we employ as Lichanus

the highest of the Diatonic Lichani, and as Parhypate any

one lower than that of the semitone.

We shall next proceed to explain, beginning with a general

53 indication, the method by which we should expect to deter-

mine the nature of continuity. To put it generally, in

investigating continuity the laws of melody must be our

guide, nor must we imitate those who shape their account

of continuity with a view to the massing of small inter-

vals. Such theorists plainly disregard the natural sequence

of melody, as appears from the number of dieses that

they place in succession ; for the voice's power of con-
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necting dieses stops short of three. Thus it appears that

continuity must not be sought in the smallest intervals, nor

in equal nor in unequal intervals; we must rather follow

the guidance of natural laws. Now, though it were no

easy matter at present to offer an accurate exposition of

continuity before we have explained the collocation of inter-

vals, yet the veriest novice can see from the following

reasoning that there is such a thing as continuity. It will

be admitted that there is no interval which can be divided

ad infinitum in melody, and that the natural laws of melody

assign a maximum number of fractions to every interval.

Assuming that this will be, or rather must be, admitted, we

necessarily infer that the notes containing fractions of the

said number are consecutive. To this class belong the

notes which, as a matter of fact, have been in use from

the earliest times, as for instance the Nete, the Paranete,

and those that follow them.

Our next duty will be to determine the first and most

indispensable condition of the melodious collocation of

intervals. Whatever be the genus, from whatever note one 54

starts, if the melody moves in continuous progression either

upwards or downwards, the fourth note in order from any

note must form with it the concord of the Fourth, or the

fifth note in order from it the concord of the Fifth. Any

note that answers neither of these tests must be regarded

as out of tune in relation to those notes with which it

fails to form the above-mentioned concords. It must be

observed^ however, that the above rule is not all-sufficient

for the melodious construction of scales from intervals.

It is quite possible that the notes of a scale might form

the above-mentioned concords with one another, and yet

that the scale might be unmelodiously constructed. But

if this condition be not fulfilled, all else is useless. Let

us assume this then as a fundamental principle, the vio-
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lation of which is destructive of harmony. A law, in some

respects similar, holds with regard to the relative position

of tetrachords. If any two tetrachords are to belong to

the same scale, one or other of the following conditions

must be fulfilled ; either they must be in concord with

each other, the notes of one forming some concord or

other with the corresponding notes of the other, or they

must both be in concord with a third tetrachord, with

which they are alike continuous but in opposite directions.

This, in itself, is not sufficient to constitute tetrachords of

the same scale : certain other conditions must be satisfied,

55 of which we shall speak hereafter. But the absence of the

condition renders the rest useless.

When we consider the magnitudes of intervals, we find

that while the concords either have no locus of variation,

and are definitely determined to one magnitude, or have

an inappreciable locus, this definiteness is to be found in

a much lesser degree in discords. For this reason, the

ear is much more assured of the magnitudes of the con-

cords than of the discords. It follows that the most

accurate method of ascertaining a discord is by the principle

of concordance. If then a certain note be given, and it

be required to find a certain discord below it, such as the

ditone (or any other that can be ascertained by the method

of concordance), one should take the Fourth above the

given note, then descend a Fifth, then ascend a Fourth

again, and finally descend another Fifth. Thus, the interval

of two tones below the given note will have been ascer-

tained. If it be required to ascertain the discord in the

other direction, the concords must be taken in the other

direction. Also, if a discord be subtracted from a concord

by the method of concordance, the remaining discord is

thereby ascertained on the same principle. For, subtract

the ditone from the Fourth on the principle of concordance,
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and it is evident that the notes bounding the excess of the

latter over the former will have been found on the same

principle. For the bounding notes of the Fourth are con- 56

cords to begin with ; and from the higher of these a concord

is taken, namely, the Fourth above; from the note thus

found another, namely, the Fifth below; from this again

a Fourth above, and finally from this a Fifth below ; and

the last concord alights on the higher of the notes bound-

ing the excess of the Fourth over the Ditone. Thus it

appears that if a discord be subtracted from a concord by

the method of concordance the complement also will have

been thereby ascertained on the same principle.

The surest method of verifying our original assumption

that the Fourth consists of two and a half tones is the

following. Let us take such an interval, and let us find

the discord of two tones above its lower note, and the same

discord below its higher note. Evidently the complements

will be equal, since they are remainders obtained by sub-

tracting equals from equals. Next let us take the Fourth

above the lower note of the higher ditone, and the Fourth

below the higher note of the lower ditone. It will be seen

that adjacent to each of the extreme notes of the scale

thus obtained there will be two complements in juxta-

position, which must be equal for the reasons already given.

This construction completed, w^e must refer the extreme

notes thus determined to the judgement of the ear. If they

prove discordant, plainly the Fourth will not be composed 57

of two and a half tones
;
^and just as plainly it will be so

composed, if they form a Fifth. For the lowest of the

assumed notes is, by construction, a Fourth of the higher

boundary of the lower ditone ; and it has now turned out

that the highest of the assumed notes forms with the lowest

of them the concord of the Fifth. Now as the excess of

the latter interval over the former Is a tone, and as it is
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here divided into two equal parts ; and as each of these

equal parts which is thus proved to be a semitone is at

the same time the excess of the Fourth over a ditone,

it follows that the Fourth is composed of five semitones.

It will be readily seen that the extremes of our scale

cannot form any concord except a Fifth. They cannot

form a Fourth ; for there is here, besides the original Fourth,

an additional complement at each extremity. They cannot

form an octave; for the sum of the complements is less

than two tones, since the excess of the Fourth over the

ditone is less than a tone (for it is universally admitted

that the Fourth is greater than two tones and less than

three) ; consequently, the whole of what is here added to

the Fourth is less than a Fifth; plainly then their sum

cannot be an octave. But if the concord formed by the

58 extreme notes of our construction is greater than a Fourth,

and less than an octave, it must be a Fifth; for this is

the only concordant magnitude between the Fourth and

Octave.
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Successive Tetrachords are either Conjunct or Disju7ict.

We shall employ the term conjunction when two succes- 58.

sive tetrachords, similar in figure, have a common note ;
the

term disjunction, when two successive tetrachords similar in

figure are separated by the interval of a tone. That successive

tetrachords must be related in either of these ways, is evident

from our axioms. For a series, in which each note forms

a Fourth with the fourth note in order from it, will constitute

conjunct tetrachords; while disjunct tetrachords result, when 59

each note forms a Fifth with the fifth from it. Now as all

successions of notes must fulfil one or other of these con-

ditions, so all successive similar tetrachords must be either

conjunct or disjunct.

Difiiculties have been raised by some of my hearers on

the question of succession. It has been asked. Firstly,

what is succession in general ? Secondly, does it appear in

one form only, or in several? Thirdly, are conjunct and

disjunct tetrachords equally successive ? To these questions

the following answers have been given. In general, scales

are continuous, whose boundaries either are successive or

coincide. There are two forms of succession in scales ; in

the one, the upper boundary of the lower scale coincides

with the lower boundary of the upper scale ; in the other,

the lowTr boundary of the higher scale is in the line of

succession with the higher boundary of the low^r scale. In

the first of these forms, the scales of the successive tetra-

chords have a certain space in common, and are necessarily
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similar in figure. In the other form, they are separated

from one another, and the species of the tetrachords may

be similar, only on condition, however, that the separating

interval is one tone. Thus we are led to conclude that two

similar tetrachords are successive, if they are either separated

by a tone, or if their boundaries coincide. Consequently

similar successive tetrachords are either conjunct or dis-

junct.

We also assert that two successive tetrachords either

60 must be separated by no tetrachord whatsoever, or must not

be separated by a tetrachord dissimilar to themselves.

Tetrachords similar in species cannot be separated by a

dissimilar tetrachord, and dissimilar but successive tetra-

chords cannot be separated by any tetrachord whatsoever.

Hence we see that tetrachords similar in species can be

arranged in succession in the two forms above mentioned.

The interval contained by successive notes is simple.

For if the containing notes are successive, no note is

wanting ; if none is wanting, none will intrude ; if none

intrudes, none will divide the interval. But that which

excludes division excludes composition. For every com-

posite is composed of certain parts into which it is divisible.

The above proposition is often the object of perplexity

on account of the ambiguous character of the intervallic

magnitudes. ' How,' it is asked in surprise, ' can the ditone

possibly be simple, seeing that it can be divided into tones ?

Or, how again is it possible for the tone to be simple seeing

that it can be divided into two semitones ?
' And the same

point is raised about the semitone.

This perplexity arises from the failure to observe that

some intervallic magnitudes are common to simple and

compound intervals. For this reason the simplicity of an

interval is determined not by its magnitude, but the relations

of the notes that bound it. The ditone is simple when
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bounded by the Mese and Lichanus ; when bounded by the

Mese and Parhypate, it is compound. This is why we 6i

assert that simpKcity does not depend on the sizes of the

intervals, but on the containing notes.

I7i variations ofgenus, it is only the parts ofthe Fourth that

undergo change.

All harmonious scales consisting of more than one tetra-

chord were divided into conjunct and disjunct. But conjunct

scales are composed of the simple parts of the Fourth alone,

so that here at least it will be the parts of the Fourth alone

that will undergo change. Again, disjunct scales comprise

besides these parts of the Fourth a tone peculiar to disjunc-

tion. If then it be proved that this particular tone does

not alter with variation of genus, evidently the change can

affect only the parts of the Fourth. Now the lower of the

notes containing the tone is the higher of the notes con-

taining the lower of the disjunct tetrachords ; as such we

have seen that it is immovable in the changes of the genera.

Again, the higher of the notes bounding the tone is the

lower of the notes bounding the higher of the disjunct

tetrachords ; it likewise, as we have seen, remains constant

through change of genus. Since therefore, it appears that

the notes containing the tone do not vary with a change of

genus, the necessary conclusion is that it is only the parts

of the Fourth that participate in that change.

Every Genus comprises at most as many simple intervals 62

as are contained in the Fifth.

The scale of every genus, as we have already stated, takes

the form of conjunction or disjunction. Now it has been

shown that the conjunct scale consists merely of the parts

of the Fourth, w^hile the disjunct scale adds a single interval

peculiar to itself, namely the tone. But the addition of

this tone to the parts of the Fourth completes the interval

of the Fifth. Since therefore it appears that no scale ofany
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genus taken in the one shading is composed of more simple

intervals than those in the Fifth, it follows that every genus

comprises at most as many simple intervals as are contained

in the Fifth.

In this proposition the addition of the words 'at the most'

sometimes proves a stumbling-block. ' Why not,' it is asked,

' show without quahfication that each genus is composed of

as many simple intervals as are contained in the Fifth?'

The answer to this is that in certain circumstances each of

the genera will comprise fewer intervals than exist in the

Fifth, but never will comprise more. This is the reason

that we prove first that no genus can be constituted of more

simple intervals than there are in the Fifth ; that every

genus will sometimes be composed of fewer, is shown in

the sequel.

63 Pymuni cannot be followed by a Pycniim or by part of

a Pycnum.

For the result of such a succession will be that neither

the fourth notes in order from one another will form Fourths,

nor the fifth notes in order from one another Fifths. But

we have already seen that such an order of notes is un-

melodious.

The lower of the notes contaitting the ditone is the highest

note of a Pycnum^ and the higher of the notes containing the

ditone is the lowest note of a Pycnum.

For as the Pycna in conjunct tetrachords form Fourths

with one another, the ditone must lie between them

;

similarly since the ditones form Fourths with one another,

the Pycnum must lie between them. It follows that the

Pycnum and the ditone must succeed one another altern-

ately. Therefore it is evident that of the notes containing

the ditone, the lower will be the highest note of the Pycnum

below, and the higher will be the lowest note of the

Pycnum above.
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The notes C07itaining the tone are both the lowest notes of

a Pycniim.

For in disjunction the tone is placed between tetrachords

the boundaries of which are the lowest notes of a Pycnum
;

and it is by these notes that the tone is contained. For the

lower of the notes containing the tone is the higher of those

containing the lower tetrachord; and the higher of those

containing the tone is the lower of those containing the

higher tetrachord. Therefore it is evident that the notes

containing the tone will be the lowest notes of a Pycnum.

A succession of two Ditones is forbidden. 64

Suppose such a succession ; then the higher ditone will

be followed by a Pycnum below, and the lower ditone will

be followed by a Pycnum above, for we saw that the note

that forms the upper boundary of the ditone is the lowest

note of a Pycnum. The result will be a succession of two

Pycna ; and as this has been proved unmelodious, the suc-

cession of two ditones must be equally so.

In E?iharmonic and Chro7natic scales a succession of two

to7ies is not allowed. Suppose such a succession, first in

the ascending scale ; now if the note that forms the upper

boundary of the added tone is musically correct, it must

form either a Fourth with the fourth note in order from it,

or a Fifth with the fifth in order ; if neither of these con-

ditions is satisfied, it must be unmelodious. But that

neither of them will be satisfied, is clear. For if it be

Enharmonic, the Lichanus, which is the fourth note in

order from the added note, will be four tones removed

from it. If it be Chromatic, whether of the Soft or Hemi-

olic colour, the Lichanus will be further removed than

a Fifth ; and if it be of the Tonic Chromatic, the Lichanus

will form a Fifth with the added note. But this does not

satisfy our law w^hich demands that either the fourth note

should form a Fourth, or the fifth a Fifth. Neither condition
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is here fulfilled. It follows that the note constituting the

upper boundary of the added tone will be unmelodious.

Again, if the second tone be added below it will render

65 the genus Diatonic. Therefore it is evident that in the

Enharmonic and Chromatic genera a succession of two

tones is impossible.

Iti the Diatonic genus three consecutive tones are perinitted;

but no more. For let the contrary be supposed ; then the

note bounding the fourth tone will not form a Fourth with

the fourth note from it, nor a Fifth with the fifth.

lii the same genus a succession of two semitones is not

allowed. For first suppose the second semitone to be

added below the semitone already present. The result is

that the note bounding the added semitone neither makes

a Fourth with the fourth note from it, nor a Fifth with the

fifth. The introduction, then, of the semitone here will be

unmelodious. But if it be added above the semitone

already present, the genus will be Chromatic. Thus it

is clear that in a Diatonic scale the succession of two

semitones is impossible.

It has now been shown which of the simple intervals can

be repeated in immediate succession, and how often they

can be repeated ; and which of them on the contrary it is

absolutely impossible to repeat at all. We shall now speak

of the collocation of unequal intervals.

ditone 7nay be succeeded either above or below by a

Pycnum. For it has been proved that in conjunct tetra-

chords these intervals follow alternately. Therefore each

can succeed the other either in an ascending or descending

order.

A ditone can be followed by a tone in the ascending scale

only. For suppose such a succession in the descending

66 order. The result will be that the highest and the lowest

note of a Pycnum will fall on the same pitch. For we saw
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that the note that forms the lower boundary of the ditone

was the highest note of a Pycnum, and that the note that

forms the upper boundary of the tone was the lowest note

of a Pycnum. But if these notes fall on the one pitch,

it follows that there is a succession of two Pycna. As this

latter succession is unmelodious, a tone immediately below

a ditone must be equally so.

A tone can be followed by a Pycmcm in the descendmg order

only. For suppose such a succession in the opposite order

;

the same impossibility will be found to result again. The
highest and lowest note of a Pycnum will fall on the same

pitch, and consequently there will be a succession of two

Pycna. This latter being unmelodious, the position of the

tone above the Pycnum must be equally so.

In the Diato7iic genus, a to7ie catuiot be both preceded and

succeeded by a semitone. For the consequence would be

that neither the fourth notes in order from one another

would form a Fourth, nor the fifth a Fifth.

A pair of to?ies, or a group of three to?tes 7?iay be both

preceded and succeeded by a se7?iitone ; for either the fourth

notes from one another will form a Fourth, or the fifth

a Fifth.

From the ditone tL•re are two possible progressions upwards,

one only dow7iwards. For it has been proved that the

ditone can be followed in the ascending scale by either

a Pycnum or a tone. But more progressions upwards from

the said interval there cannot be. For the only other

simple interval left is the ditone, and two consecutive

ditones are forbidden. In the descending order there is 67
but one progression from the ditone. For it has been

proved that a ditone cannot lie next a ditone, and that

a tone cannot succeed a ditone in the descending order.

Consequently the progression to the Pycnum alone remains.

It is clear then that from the ditone there are two possible
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progressions upwards, one to the tone, and one to the

Pycnum ; and one possible progression downwards, to the

Pycnum.

From the Pycnum, o?i the contrary, there are two possible

progressions downwards, and one upwards. For it has been

proved that in the descending scale a Pycnum can be

followed by a ditone, or a tone. A third progression there

cannot be. For the only remaining simple interval is the

Pycnum, and a succession of two Pycna is forbidden. It

follows that there are only two possible progressions from

a Pycnum downwards. Upwards there is but one, to the

ditone. For a Pycnum cannot adjoin a Pycnum, nor can

a tone succeed the Pycnum in the ascending scale ; there-

fore the ditone alone remains. It is evident then that

from the Pycnum there are two possible progressions down-

wards, one to the tone, and one to the ditone; and one

possible progression upwards, to the ditone.

From the tone there is but 07ie progressio7i in either directio?i :

downwards to the ditone, upwards to the Pycnum. It has

been shown that in the descending scale the tone cannot

be followed by a tone or by a Pycnum. Therefore the

ditone alone remains. And it has been shown that in

the ascending scale the tone cannot be followed by a tone

or a ditone. Therefore the Pycnum alone remains. It

follows that from the tone there is but one possible pro-

68 gression in either direction, downwards to the ditone, and

upwards to the Pycnum.

The same law can be applied to the Chromatic scales,

except of course that one must substitute for the ditone the

interval between the Mese and Lichanus, which varies,

according to the particular shade, with the size of the

Pycnum.

The same law will also hold good of the Diatonic scales.

From the tone common to the genera there is one possible
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progression in either direction ; downwards to the interval

between the Mese and Lichanus, whatever it may happen

to be in any particular shade of the Diatonic scales

;

upwards to the interval between the Paramese and Trite.

Some persons have been much perplexed by this pro-

position. They are surprised that we do not arrive at

quite a contrary conclusion ; for they think that the pro-

gressions in either direction from the tone are innumerable,

since there are innumerable possible magnitudes of the

interval between the Mese and Lichanus^ and of the

Pycnum as well. To this objection we offered the following

answer. To begin with, the same observation might be

made equally well in the other cases we have considered.

Evidently one of the two descending progressions from the

Pycnum admits of innumerable possible magnitudes ; like-

wise one of the two ascending progressions from the ditone.

For such an interval as that between the Mese and Lichanus

admits of innumerable magnitudes, and the same may be

said of such an interval as the Pycnum. Nevertheless there

are but two progressions from the Pycnum downwards, and

two from the ditone upwards ; and similarly one from the

tone in either direction. For the progressions must be 69
ascertained in accordance with one individual shade in one

particular genus. In making any musical phenomenon the

object of scientific knowledge, its definite side should be

insisted on, its indefinite features left in the background.

Now in respect of the sizes of intervals and the pitch of

notes, the phenomena of melody are indefinite, while in

respect of functions, common qualities, and orders of

arrangement, they are definite and determined. To take

the first example that occurs, the progressions downwards

from the Pycnum are in function and character determined

as two in number. The first proceeds by the tone and

brings the scale into the disjunct class ; the second pro-
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ceeding by the other interval (whatever its size may be)

brings the scale into the conjunct class. Hence we see also

that there is but one possible progression in either direction

from the tone, and that both these progressions alike

produce but one class of scale—the disjunct. But it is

quite plain from these observations, and from the nature

of the facts, that if one seek to discover the possible pro-

gressions by considering not one shade of one genus at

a time, but all shades and all genera together, one will

come upon an infinity of them.

In the Chromatic and Enharmonic scales every note partici-

pates in the Pycnum. For every note in the said genera is

the boundary either of a part of the Pycnum, or of the tone,

or of an interval such as that between the Mese and Licha-

70 nus. The case of notes that bound the parts of the Pycnum

requires no proof; it is immediately evident that they partici-

pate in the Pycnum. And we proved already that the notes

containing the tone are both the lowest notes of a Pycnum

;

we showed also that the lower of the notes containing the

remaining interval was the highest of a Pycnum, and the

higher of them the lowest of a Pycnum. Now as these are

the only simple intervals, and each of them is contained by

notes both of which participate in the Pycnum, it follows

that every note in the Chromatic and Enharmonic genus

participates in the Pycnum.

One will readily see that the positions of the notes situated

in the Pycnum are three in number^ since, as we know, a

Pycnum cannot be followed by another Pycnum or part of

one. For it is evident in consequence of this latter law,

that the number of the said notes is so limited.

// is required to prove thatfrom the lowest only of the notes

in a Pycnum there are two possible progressions in either

direction, while from the others there is but o?te. It has

already been proved that from the Pycnum there are two
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progressions downwards, one to the tone, and one to the

ditone. But to prove that there are two progressions

downwards from the Pycnum is the same as proving that

there are two progressions downwards from the lowest of

the notes situated in the Pycnum ; for this note marks the

hmit of the Pycnum. Again, it was proved that from the

ditone there are two progressions upwards. But to say

that there are two progressions upwards from the ditone is

the same as saying that there are two progressions upwards

from the higher of the notes bounding the ditone. For

this note marks the upper boundary of the ditone. But it 71

is clear that the same note which forms the upper boundary

of the ditone also forms the lower boundary of the Pycnum
;

being the lov*'est note of a Pycnum (for this too was proved).

Hence it is evident that from this note there are two

possible progressions in either direction.

// is required to prove that fro)n the highest ?tote of a

Pycnum there is but one progression in either directio?i. It

was proved that from a Pycnum there is but one pro-

gression upwards. But to say that there is one progression

upwards from the Pycnum is (for the reason given in the

former proposition) the same as saying that there is but

one from the note limiting it.

Again, it was proved that from the ditone there is but

one progression downwards : but to say that there is but one

progression downwards from the ditone is (for the reason

given) the same as saying that there is but one from the

note bounding it. But it is evident that the note which

bounds the ditone below is at the same time the upper

boundary of the Pycnum; being the highest note of a

Pycnum. It is plain, then, that from the given note there

is but one possible progression in either direction.

// is required to prove, that fro??i the middle note of a

Pycnum there is but one progression in either direction. Now
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since the given note must be adjoined by some one or

other of the three simple intervals, and there lies already

a diesis on each side of it, plainly it cannot be adjoined on

either side by either a ditone or a tone. For suppose

a ditone to adjoin it ; then either the lowest or the highest

note of a Pycnum will fall on the same pitch as the given

note, which is the middle note of a Pycnum ; consequently

there will be a succession of three dieses, no matter on

72 which side the ditone be located. Again, suppose a tone

to adjoin the given note ; we shall have the same result.

The lowest note of a Pycnum will fall on the same pitch as

the middle note of a Pycnum, so that we shall again have

three dieses in succession. But this succession is unmelo-

dious; therefore it follows that there is but one possible

progression from the given note in either direction.

It has now been shown that from the lowest of the notes

of a Pycnum there are two possible progressions in either

direction ; while from the others in either direction there is

but one.

It is required to prove that two notes that occupy dissimilar

positions in the Pycnum cannotfall on the same pitch without

violating the nature of melody. Suppose, firstly, that the

highest and lowest note of a Pycnum fall on the same pitch.

The result will be two consecutive Pycna, and as this is

unmelodious^ it must be equally unmelodious that notes dis-

similar in the Pycnum in the manner of the assumed notes

should fall upon the same pitch.

Again, it is evident that the notes also that are dissimilar

in the other possible manner cannot have a common pitch.

For if the highest or lowest note of a Pycnum coincide in

pitch with a middle note, there necessarily results a succes-

sion of three dieses.

It is required to prove that the Diatonic genus is composed

of two or of three or offour simple quanta. It has been
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already shown that each genus comprises at most as many

simple intervals as there are in the Fifth. These are four 73

in number. If then three of those four become equal,

leaving but one odd,—as happens in the Sharp Diatonic

—

there will be only two different quanta in the Diatonic

scale. Again, if two become equal and two remain unequal,

which will result from the lowering of the Parhypate, there

will be three quanta constituting the Diatonic scale, namely,

an interval less than a semitone, a tone, and an interval

greater than a tone. Again, if all the parts of the Fifth

become unequal, there will be four quanta comprised in the

genus in question.

It is clear then that the Diatonic genus is composed of

two or of three or of four simple quanta.

// is required to prove thai the Chromatic and E7iharmonic

genera are coinposed of three or four simple qua7ita. The

simple intervals of the Fifth being four in number, if the

parts of the Pycnum are equal, the genera in question will .

comprise those quanta, namely, the half of the Pycnum,

whatever its size may be, the tone, and an interval such as

that between the Mese and Lichanus. If on the other

hand the parts of the Pycnum are unequal, the said

genera will be composed of four quanta, the least, an

interval such as that between the Hypate and Parhypate,

the next smallest one such as that between the Parhy-

pate and Lichanus, the third smallest a tone, and the

largest an interval such as that between the Mese and

Lichanus.

On this point the difficulty has been raised. How is it

that all the genera cannot be composed of two simple 74

quanta, as is the case with the Diatonic? We can now

see the complete and obvious explanation of the difference.

Three equal simple intervals cannot occur in succession

in the Enharmonic and Chromatic genera ; in the Diatonic
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they can. That is the reason that the last-named genus is

sometimes composed of only two simple quanta.

Passing from this subject we shall proceed to consider

the meaning and nature of difference of species. We shall

use the terms ' species ' and ' figure ' indifferently, applying

both to the same phenomenon. Such a difference arises

when the order of the simple parts of a certain whole is

altered, while both the number and magnitude of those

parts remain the same. Proceeding from this definition we

have to show that there are three species of the Fourth.

Firstly, there is that in which the Pycnum lies at the

bottom ; secondly, that in which a diesis lies on each side

of the ditone ; thirdly, that in which the Pycnum is above

the ditone. It will be readily seen that there are no other

possible relative positions of the parts of the Fourth.



NOTES
[The references in these notes are to the pages and hnes of

the present edition.]

Page 95, line 3. The term^ signifies a song, and as such

includes the words, the melody proper, i. e. the alternation of

higher and lower pitch, and the rhythm. But as the second

of these factors is evidently that which is characteristic of song,

it came to appropriate to itself the term. Then reXeiov

was used in the wider sense. Cp. Anonymus, § 29, TeXetoi;

de^ eVri re ^? \ ).
See also Aristides Quintilianus (ed. Meibom, p. 6, line 18). ^
then in the narrower sense signifies in Aristoxenus that moment
of music which consists in the employment of higher and lower

notes, always with the implication that the complete series of

compossible higher and lower notes is determined by a natural

law. This quality of by which it is obedient to a law, or

rather the embodiment of a law, is called ^ : and

consequently all true melody is an . Thus for

the Greeks Harmony is the law of Melody. 17 on the

other hand is a term of very wide signification. Aristides Quin-

tilianus (ed. Meibom, pp. 7, 8) gives the following analysis of it

—

I^
I

j

I

I

J

€'€

opyaviKov/
Now in which sense is the term^ used in the passage
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before us? Marquard supposes in the general sense of the

object-matter of. (In support of this view he might

have quoted Anonymus, § 29,

reXetou re .) But this is not in

accordance with Aristoxenus' use, and probably Westphal is

right in interpreting it in its close and strict meaning. If so,

what are the other sciences of it besides ? Westphal

replies,^,, (i.e. the sciences of composition,

of instrumental music, of singing).

1. 4. Set ..\.— The Construction of

this sentence is Sel€ ^ npaypaTciav

eivai (i. e. Ideayv), ttj t€ ra^et , ...
Marquard and Westphal construe Set, , eivai} re, ..., and translate 'we must regard one of them, namely

Harmonic, as primary.' But the Greek for ' to be a good man '

is not etVai .. The English word ' Harmony ' in no wise

corresponds to the Greek. This latter properly signi-

fies an adjustment or fitting together of parts. Hence, by

being transferred from the method to the concrete object which

embodies it, it is used to connote (a) a scale or system as

a whole whose parts have been adjusted in their proper rela-

tions, (d) the enharmonic scale, because in that genus three notes

of the Tetrachord are fitted most closely to one another, that is,

placed at the smallest possible intervals. The term

signifies then the science of scales, that is the science by which

we constitute a system of related and compossible notes.

Harmony in the modern sense of the word was in its infancy

among the ancient Greeks.

1. 6. •( yap ' €\. The MSS reading is here plainly ungrammatical. If we
retain , we must change to, ' tO

this science belong,' &c. [cp. 1. 12, oIkcti eVrtV], But

I prefer to read as above with Westphal, in which case of course

refers to . Cp. Anonymus (a mere echo of

Aristoxenus), § 31, de eVrt*

. yap iv €. Also § 19» ^^ ^^ ^?
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eVri ' yap^. Cp. also 1. 4 of this page,

hv .
For the relation between Harmonic and Music, cp. Plutarch

de Musica, 11 42 F,€ ' yevoiro, ei ris ,€, eVrt' yap pkv

yevcuv € ^ \
yyv \ \€\ ( yv'-

' ] re.

diayvcovai,€^( 6 . . .

€\ 6 \
eVi € / re \ pvyov eVi ^.

1. 6. The point of the passage lies in the possible ambiguity

of the term, which properly signifying 'concerned

with scales ' [cp. = science of scales] might also mean
' concerned with the enharmonic scale.' Cp. note on 1. 4.

P. 96, 1. 2. rot y. See end of note

on p., 1. I.

1. 4. Trepi ^^ re \. have

changed the MSS reading yevatv to ^^ for three reasons

:

(i) quite sufficient stress has been laid on the early theorists'

omission of the Chromatic and Diatonic genera, and further refer-

ence to it is not required
; (2) a reference to their omission of

' other magnitudes ' is required in view of what follows (cp. 1. 7) ;

(3) the close connexion of yevdv and by re would

make it necessary to supply the qualification iv re yevu

\ with both, which is obviously impossible., which we shall translate by 'Figure,' signifies the

arrangement or order of the parts of a whole, and two things

differ in if they have the same parts, but these parts are

arranged in a different order. Thus the scale from C to c and

the scale from ^ to <^ on the white notes of the piano are

composed of the same intervals, five tones and two semitones,

but they differ in or the arrangement of those intervals.

1. 6.^ . . . . By the phrase:€ is meant the Enharmonic genus, just as

a few lines above means the Enhar-

monic, Chromatic, and Diatonic Genera.
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Hence the MSS reading ev yevos /xeye^o? Si is untenable.

What is the of€\ from which the Harmonists

can be said to have selected one genus ? According to Mar-

quard (in the sense of 'melodic element in music').

But even granting that here means music in general,

and that music in general may be divided into,,
and, could this division have been so universally familiar

that Aristoxenus would presuppose it, and employ the phrase

without explanation ?

I omit yevos and de. The former might easily be inserted by

an ignorant scribe, who not understanding

missed the necessary reference to the enharmonic genus. The
intrusion of yeVos naturally entailed the addition of bL

1. II. An unknown polemic.

1. l8.. The term in Aristoxenus comprehends

the human voice, and the sounds of instruments. See Ari-

stotle, i/e A?tt?na, 420 ^, be iaTLV €•'
yap ^, ^ XeyeraL €',
avXos \ €.
. 97, 1. 2. read €( for^ of the MSS which

() gives a weak construction to yeyeV/^rai, and (2) requires, as

Marquard saw, the of 1. 4 to be supplemented by

an adverb.

1. 6. AaVos•. Lasus of Hermione, the well-known dithy-

rambic poet, and teacher of Pindar. Suidas credits him with

the authorship of the earliest work on the theory of Music.

See Suidas s. v. ; Athenaeus x, 455 c and xiv, 624 c ; Herodotus

vii. 6 ; Plutarch, de Musica, 1 141 B-C.^. Disciples of Epigonus of Ambracia, a famous

musical performer. See Athenaeus iv, 183 d and xiv, 637 f.

1. 7. . The spatial image, under which Aristoxenus

represents the pitch relations of notes, is that of an indefinite

line x-y
, ,a b c a

X
^

^ ^ ^ y

on which the several notes appear as points abed [cp. Nico-

machus (ed. Meibom, p. 24, 1. 21), eVrt ,
2a6
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], and the intervals as the one-dimension spaces

between them. The obvious objection to this conception is

that it attributes quantity and so reality to the spaces between

the notes, while it denies it to the notes themselves, whereas

our senses tell us that the notes are the realities, and the

intervals only their relations. This objection lies at the basis

of the contending theory, here quoted by Aristoxenus, which

assigns to notes a certain quantity or ' breadth.'

1. 1 6. € ' 0V. For Aristoxenus' answer to the

question see p. 107, 11. 13-19.

1. 17. I conjecture for dUaiov of the MSS. Cf. note

on p. 143, 1. 13.

1. 19. Probably Marquard's- is correct. SieXovra is

not objectionable in itself (cp. p. 98, 1. 5, p. 108, 1. 18, &c.) ; but

if we retain it, the passage lacks any reference to the general

treatment of the scale.

1. 22, ela\€. See p. I ID.

P. 98, 1. 9. The meaningless of the MSS may have

been interpolated to produce a show of connexion between this

paragraph and the preceding.

1. 17. oiff . . ..
m :^:

The distance between e and a, regarded as a whole, is an

interval ; regarded as a series of smaller distances, between e and

f,/ajid g, g and «, it is a scale.

1. 21. Of Eratocles nothing is known beyond what we learn

from Aristoxenus himself.

1. 22. on . . .. That is, one has a choice between

conjunction and disjunction.
Conjunction.

Conjunction

Disjunction

At the point $

Disjunction.

the ascending melodic progression
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and

branches into

the descending melodic progression

and t^^^^
1. 23. et . . . y'lyverai. Evidently the law only

holds of those Fourths of which the boundaries are fixed notes.

If we take the Fourth }zzi^ ^^nzi there is but one

method of completing the melodic progression in each direction
;

thus—

P. 99, 1. 12. For the Perfect System or Scale see Introduction

A§ 29.

1. 14. avvOeaiv, * in respect of the method of their com-

position,' according as that may be by conjunction, disjunction,

or a combination of both these methods. See Introduction A
passt'm.

1. 15. . Cp. note on p. 96, 1. 4.

probably supplies the true reading here. Marquard inserts^ on account of€ Oeais in 1. 1 7. But the latter

words (which do not appear in H) are probably a dittograph to. Though^ does not occur as a technical term

in Aristoxenus, it might conceivably mean ' key ' on the analogy

of (see e.g. p. 128, 1. 7) ; but key-distinctions belong to

a later part of the subject (p. 100, 11. 14-20) and are out of

place here, Aristoxenus being well aware that such distinctions

are not essentially scale-distinctions (see p. 100, 1. 16).

1. 25. 8€9 . . . yiyveaOai SeiVi/urai. Eratocles, accord-

ing to the criticism of Aristoxenus, would seem to have presup-

posed the constitution of the octave scale

and to have arrived at the enumeration of its Figures by showing
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that after proceeding through the various arrangements to be

obtained by beginning successively with e, /, g^ a, b, c, d, one is

brought back again to the first Figure with which one started.

Against this superficial empiricism Aristoxenus very justly

urges that the Figures of the Fourth and Fifth and the laws of

their collocation must be demonstrated prior to the enumeration

of the Figures of the Octave. Otherwise we are not justified in

limiting these Figures to seven. Why, for example, should we

not admit the Figure

Efa^=j^j^^^^^

Here we have a scale that is illegitimate though it consists of

five tones and two semitones, because it violates the law of the

Figures of the Fourth and Fifth and their collocation.

P. 100, 1. lo. Several words must have been lost here

the substance of which I have supplied. Aristoxenus is evi-

dently insisting that the enumeration of the scales cannot be

complete unless account be taken of the scales of mixed

genus: therefore after the nymber of possible scales in each

genus has been ascertained, we must, he tells us, mix genera

and repeat the process of enumeration. But what is the sense

of giving as a reason for the necessity of this process the fact

that ' they,' whoever ' they ' may be, ' had not even perceived

what mixture is ' ?

1. 17. Marquard inserts before and translates

* though the space is in itself homogeneous.' Westph^l rightly

reads with the MSS and understands as equal to.
1. 22. The question here raised is one of great importance.

Are there any affinities between scales and keys ? By scales we

mean so many series of notes in which abstraction is made of

pitch and regard is had solely to the order of intervals. By

keys we mean so many series of notes, in which the intervals

and their order are identical, while each series is situated at

a different pitch from every other.

See Introduction A, § 22.

P. 101, 1. I. Aristoxenus here contrasts two principles by
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which one might be guided in determining the relative positions

of the keys proper to the several scales. One is the false

principle of, or ' close-packing ' of intervals ; the

other the true principle of the possibility of intermodulation.

To understand the difference between these principles let us

take the seven modes or scales of Table 20 in Introduction A,

in the Enharmonic forms as follows :

Tonic
I

MlXOLYDIAN

Lydian

Phrygian

Dorian

Hypolydian

HVPOPHRYGIAN

|=
Tonic

3^ 33^ -w>—y^

i^
Tonic

jL x^i

Hypodorian
Tonic

m ^
and let us place all the notes supplied by these scales between

" in one series as follows:

p=^^^=^—^-^̂ :iit

Now we see that in this series there is no

no , no , that is,
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there are several intervals of a semitone which are not

divided into their apparently possible quarter-tones. At the

same time it is evident that the tonics of these keys are so

related to one another that it will be possible to pass directly or

indirectly from any one to any other. (See note on p. 129, 1. 4.)

Once more let us again take the same seven enharmonic

modes, but changing the keys let us arrange them as follows :

Tonic

MlXOLYDIAN r

Lydian

Phrygian

Dorian

HypoLYDIAN

Hypophrygian

Hypodorian P

Writing in one series all the notes of these keys between

we obtain the following result

:

Here we have an unbroken series of the absolutely smallest

intervals (i.e. quarter-tones) ; but the keys are so related to one

another, their tonics being spaced by the interval of three
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quarter-tones, that a modulation from one to another of them is

impossible. (See note on p. 129, 1. 4.)

The first of the above sets of scales is arranged on the

principle of possible intermodulation ; the second on the prin-

ciple of, or arrangement at the closest possible

intervals. It is obvious that the former is the true principle of

music. The unbroken series of small intervals may satisfy

the eye, but to use the words of Aristoxenus [p. 129, 1. i] it is

€es KOL , that is, at variance with the

nature of melody which forbids a succession of more than two

quarter-tones ; and of no practical value, because the only

object in a relative determination of keys is to render inter-

modulation possible.

We can now understand the statement of Aristoxenus [p. 96,

1. 2] that the tables of the early harmonists, though only con-

structed with a view to the Enharmonic Genus, exhibited the

whole melodic system. In such a series as that last given all

the chromatic and diatonic scales are implicitly presented. [It

is however possible that edrjXov in this passage may signify

'professed to exhibit.']

1. 2. I read for MSS.
1. 3. €\ . . . ' . have corrected the read-

ings of the MSS by inserting on before cVi. Then on

fviois^ €€, 8e-€ is the subject of^.
1. 7•^ of Mc. for^ is an interesting example

of a mistake arising from dictation. Such mistakes are frequent

in the MSS of Aristoxenus. Compare p. 144, 1. 12€ for €, . I^g, 1. 1 8 (in R) for, . 139) 1• ^3 ^^^''»' <^ (in R) for fk, p. 137) 1• 1 5

(in ) for ; also SUch spellings as,,,, (', for,,,,(, and the constant confusion of subjunctive and

indicative forms.

P. 102, 1. 8. €. . .€-. See Introduction § 2.

Aristoxenus is not concerned with the truth or falsity of the

physical theory of sound.

1. II. TO ^. The true reading here
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is hard to conjecture. Marquard's first idea was to omit

and understand in the sense of ' to raise or moot a

question
'

; but he afterwards abandoned this view on the ground

that€ occurring so often in the same passage in the technical

sense of 'motion' could not in this one case bear a different

meaning. [On this point Mr. Goligher aptly cites Berkeley's

Principles of Human Knowledge, %']']'. * If what you mean by

the word matter be only the unknown support of unknown
qualities, it is no matter whether there is such a thing or no,

since it in no way concerns us.'] His final conjecture is -
for 5e ^^, and he gives as the meaning of the passage

*for the purposes of the present argument it is not necessary

to decide this question.' But this is, I think, quite untenable.

Even if we grant that ' it is not necessary to discriminate each

of these things ' is a possible expression of the meaning ' it is

not necessar} to decide for either of these alternatives,' yet it

is clear from 1. 7 that eKUrepov must here mean ' each of

these phenomena,' namely, the two kinds of voice-motion. Once
we admit this, we must reject to

; for it is obviously

false to say that * the discrimination of these phenomena from

one another is unnecessary for our argument.'

I believe the true reading to be (or some such

word) €€, where is the genitive of

the material after (^ : and the meaning

to be ' the question of the objective possibility of rest and motion

of the voice belongs to a different sphere of speculation, and

is irrelevant to our present purpose, which is to discriminate

each of these two phenomena from the other.'

1. 26. dia. As in the case of impassioned recitation.

Cp. Aristides Quintilianus (ed. Meibom, p. 7, 1. 23), pev ovv-€ () eariu,
f]
^^' ( , ]'

\, tls \
\€.
. 103, 11. 1-6. As the monotone of declamation is a license

of speech, so is the tremolo a license of music ; and the use of

either, if not justified by the presence of an exceptional emotion,

is a sin against nature.
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1. 3. Probably yap . . .^, the reading of and
R, is right.

1. 16. and (^ signify the processes, not the states,

of tension and relaxation. Though properly applying only to

strings, they are used metaphorically of the human voice and
the sounds of wind-instruments.

P. 104, 1. 14. eVi ivavriov, the reading of B, is un-

doubtedly right, Cp. p. 145, 1. 9 ; also the phrases eVi 6,€ .
1. 20.. Westphal's conjecture of- is, I think,

unnecessary, in spite of p. 106, 1. 9. For the purposes of the

argument( and avta-is may be regarded as subdivisions

of one conception, and similarly and.
1. 23. € ... Aristoxenus very rightly in-

sists that the validity of his distinction is not injured by the

fact that it is verbally incompatible with the theory of the

Physicists. When he speaks of motion and rest of the voice,

he refers to certain phenomena which t/ie ear distinguishes as

motion and rest, though this distinction may directly contradict

the ultimate nature of these phenomena as apprehended by the

intellect. Thus, when the Physicist presses upon him the

theory that all sound is vibration or motion, and urges that

motion at rest is a contradiction, he repHes :
' According to the

evidence of the ear (which, for my purposes, is the final test

of truth) the voice is at rest in cases where, according to your

theory of objective facts, the rate of its vibration is constant

;

consequently, to distinguish the phenomena before us, we may
employ the language of the ear just as well as the language of

physics.'

P. 105, 1. 15, The MSS read here & €9 €
\ rjpepiav \ ( which is translated ' it is

fairly evident what we mean by rest and motion of the voice,

and what they mean by motion.' But this is unsatisfactory, not

only on account of the weakness of the conclusion thus drawn,

but also because off... being a relative sentence and

not an indirect question, the correct translation would be ' the

thing to which we give the name of rest and motion of the

voice is a fairly patent thing, as is also the thing to which
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they give the name of motion,' which does not give the required

meaning.

P. 107, 1. 3. SieVfwf €. That is a quarter-tone.

Aristoxenus uses Sieais for any interval less than a semitone.

1. 5. ^vvUvai ... Aristoxenus does not mean that

we cannot hear any interval smaller than a quarter-tone, but

that though we may be conscious of such a smaller interval,

we can have no perception of it as a musical entity, since we

cannot estimate its magnitude in reference to other musical

intervals.

P. 108, 1. 21. ' . The only COn-

cords recognized by Greek theorists are the Fourth ; the Fifth
;

the Octave ; the sum of two or more Octaves : the sum of one

or more Octaves and a Fourth ; the sum of one or more Octaves

and a Fifth.

In his note on this passage Marquard has collected several

definitions of concords and discords.

According to Gaudentius [ed. Meibom, p. 11, 1. 17]

de hv ^ aei

j] . . .

ovdev tl /xeXony (^ .
' The nature of concordant sounds is that when they are struck

or blown simultaneously, the melodic relation of the lower note

to the higher is identity, as likewise the relation of the higher

to the lower ; but when discordant sounds are struck or blown

together, there seems to be nothing of identity in the relation

of the lower note to the higher, or of the higher to the lower.'

[Practically the same definition is given byAristides QuintiHanus

(ed. Meibom, p. 12, 1. 21), and Bacchius (ed. Meibom, p. 2, 1. 28).]

Marquard professes himself unable to find any meaning in

this definition. The language is certainly not happy; but I

think the sense is clear enough. If two sounds are discordant,

when they are sounded together, the particular character of

each will stand out unreconciled against the other; that is,

the relation of the higher to the lower or of the lower to the

higher will not be one of identity in which differences are sunk.

On the other hand, when concordant sounds are heard together,
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the resulting impression is that of the reconciliation of differences,

the merging of particular natures in an identical whole. This

is well illustrated by the concord called the Octave, where the

relation of identity is so predominant that we regard the notes

of it as the one note repeated at different heights of pitch.

According to the Isagoge (ed. Meibom, p. 8, 1. 24) eVrt he.-
Kpaais o^vrepov ' de) ,. ' Concord is the blending of two notes, a higher and

a lower ; discord, on the contrary, is the refusal of two notes to

combine, with the result that they do not blend but grate on

the ear.' The same conception is more clearly expressed in the

definition quoted by Porphyrius :

—

' eVri -
9' yap ev" .
* Concord is the coincidence and blending of two notes of differ-

ent pitch, for the notes when struck together must result in

a single species of sound distinct from the notes which have

given birth to the concord.'

The following definition of Adrastus is quoted by Theo.

Smyrn., p. So, and Porphyrius, p. 270,

\ 6 \ ('
\ -. ' Notes are in concord with one another

when upon the one being struck upon a stringed instrument,

the other sounds along with it by affinity and sympathy ; and

when the two being struck simultaneously one hears, in con-

sequence of the blending, a smooth and sweet sound.'

Most philosophic of all is Aristotle's definition in Frod/ef^is

xix, 38, . 6 ^, . ' The
reason that we take pleasure in concord is that it is a blending

of opposites that have a relation to one another. Now rela-

tion is order and we saw that order naturally gave pleasure.'

Cp. also Aristotle C. 3> • 439 ^>^
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NOTES, ^ elvai 8. ' The most

agreeable colours, like concords, depend upon the easily calcu-

lable relations of their ingredients.'

Later theorists introduced as an intermediate term

between and 8. According to Gaudentius

[ed. Meibom, p. II, 1. 30], de oi ^' iv be ttj , eVi, \, \, 8 . ' Paraphone sounds stand

midway between concords and discords ; when struck ' [this

probably means ' when not prolonged by voice or wind instru-

ment, but sounded momentarily on strings'] 'they give the

impression of concord ; such an impression we receive in the

case of the interval of three tones between the Parhypate Meson

and the Paramese ; and in the case of the interval of two tones

between the Lichanus ' [the term ' Diatonus ' is sometimes used

for Lichanus] ' Meson and the Paramese.'

The term is applied to notes which differ in function,

but coincide in pitch. Thus the Dominant of the key of Z> and

the Subdominant of the key of £ fall alike on A. See Aristides

Quintilianus, ed. jNIeibom, p. 12, 1. 25.

1. 22. TO. . Aristoxenus means by a

simple interval one that is contained by two notes between which

none can be inserted m the particular scale to which they belong.

Thus in the enharmonic scale,.* s-iJ—*- ^ the

interval between/and a is simple, because in this scale no note can

:i=22:occur between them ; but in the diatonic

scale the interval between/ and a is compound, because in this

scale g occurs between them. Thus the same^ or inag-

niiiide f-a,v7Yach. as a-^ is of course composite [the simple

magnitude of music being a quarter-tone], may sometimes be

occupied by a simple, sometimes by a composite interval.

1. 23. & . -. This is not

without difficulty. The terms and naturally apply to

quanta in relation to one another. 4 is oKoyov in relation to 7,

the area of a square in relation to that of a circle. But where
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in the case of an interval are the two quanta the relation between

which constitutes it rational or irrational? Not inside the

interval, for Aristoxenus, as we have already seen, has nothing

to do with the Pythagorean view of intervals as numerical

relations. An interval then must be rational or irrational in

virtue of the relation it bears to some quantum outside itself.

Marquard supposes this quantum to be the twelfth of a tone

because that is the smallest measure used by Aristoxenus in

calculating the comparative sizes of intervals. (See p. 117,

II. 1-19.) But this supposition, as we shall presently see, is

directly forbidden by Aristoxenus himself. The true explanation

is supplied by the following interesting passage from the

Eleme?tts of Rhyth?n (Aristoxenus, ed. Marquard, p. 413, 29) :

—

" 5e 8 - ],
iJti? ttj. %,
' &.V €' et^ , 6^€ \ €, de € ,

de , ^ ,, be. yap akoyov' ' ' ttj, €' . . . .* ,, .",, ,, ,, '
\ \ »,. '
, '

\.,
ttj'
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NOTES. ' Every foot is determined either by a ratio (between

its accented and unaccented parts) or by an irrational relation

such as lies midway between two ratios familiar to sense.

This statement may be illustrated as follows : take two

feet, one of which has the accented and unaccented parts

equal, each of them consisting of two minims of time, while

the other has its accented part equal to two minims, but its

unaccented only half that length.' [Assuming the minim

to be, what it once was, the sign of the shortest possible

musical time, the first of these feet would be of the form

I
Q Q |,

the second of the form I q cJ [•] 'Now take

a third foot besides, having its accented part equal to the ac-

cented part of either of the first two, but its unaccented, a mean
in size between their unaccented parts.' [Its form will be

I
Q •

I
•] 'In such a foot the relation between the ac-

cented and unaccented parts will be irrational, and will lie

between tAvo ratios familiar to sense, the equal,' [ q : q ]
' and

the double'
[ q : c^ ] • • .

' Nor must we be led astray here by

ignorance of the principle on which the conceptions " rational

"

and "irrational" are determined in matters of rhythm. In the

Elements of Intervals we assumed on the one hand a " rational

in respect of melody " which is firstly something that can be

sung, and secondly, something whose size is well known, either

[directly] as the concords and the tone, or else [indirectly] as

the intervals commensurate with these ; and on the other hand,

a " rational in respect of numerical ratios," which, as a fact,

was something that could not be sung. A similar view must

be taken in the case of rhythm, and we must distinguish the

rational in respect of the natural laws of rhythm from the

rational in respect of numerical ratios only. According to

the first reference, a rational time-length is one which, firstly,

can be introduced into rhythmical composition, and secondly,

is a rational fraction of the foot in which it is placed. Accord-

ing to the second reference, it must be conceived as something

in the sphere of rhythm corresponding to the twelfth of a tone

in the sphere of melody, or to any other similar quantum

assumed in the comparative measurement of intervals. It is
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clear from these remarks that the mean between the two un-

accented parts will not be commensurate with the accented

part ; for they have no common measure with a rhythmical

existence.'

We see here that the reason why the foot
|
q cJ •

|
is

irrational is, that though cj . is a possible rhythmical element,

and though the relation of ^ . to Q is known as that of 3 to 4,

yet the length ^'. , while mathematically commensurate with

Q, is rhythmically incommensurate. For their co7nmon measure^

being half the minimum time lengthy has no existence i7i the

practice ofrhythm.

The case is similar with regard to Melody. If any interval

can be sung ; if its length be readily cognisable, either imme-

diately as a concord or tone, or because it is commensurate

with one of these, the comition measure being an actual melodic

ifiterval, then it is. If these conditions be not fulfilled, it

is akoyov. Thus a twelfth of a tone is not a rational interval

in respect of melody, because it cannot be sung ; neither is the

interval of three sevenths of a tone rational ; because though it

can be sung, and though its length can be mathematically

expressed in relation to a tone, yet the common measure of

it and of a tone is one seventh of the latter ; which is not an

actual melodic interval.

1. 24. ? ... Cp. Aristides Quintilianus [Mei-

bom, p. 14, 1. 10], €Ti ' iariv, a be,
€ els ', \ tovos'

els' y \ Trevre \ , and [Meibom, p. 14?

1. 20], en 8e'
$• at,, .

. 109, 1. 7• ye ... Aristoxenus implies

by this reservation the possibility of dividing scales into those

which are composed of other scales (as for instance an octave,

which is a compound of a Fourth and a Fifth), and those which

are not so composed, as for instance I ( j~^ ^ • ^"^

even this last scale, though it cannot be analysed into other

scales, is composed of certain parts, namely intervals, and so can

hardly be called simple.
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1. 1 6. Tivos -^. The meaning is, ' Every scale from

a certain magnitude upward.' Evidently a scale of a Fourth

or any smaller scale need not exhibit either conjunction or

disjunction.

1. 1 8. TovTo. 'This phenomenon of the blending of conjunc-

tion and disjunction.'

iv ivioiSf i. e.. See Introduction A, § 20.

1. 19. The term€ signifies that the scale skips certain

notes which would naturally belong to it by the laws of continuity

or sequence. See Introduction A, § 26.

1. 20. ; ... Cp. Aristides Quintilianus

[ed. Meibom, p. 16, 1. 2], ^ a* eva eKKetrai,, ' Single

scales are those that are composed in one mode; manifold

scales those that are based on a complex of several modes.'

Cp. also Isa^o^e [ed. Meibom, p. 18, 1. 20], r^ Se €€€ ^ ^' pev eari €^,, Tpe'is, .
*The difference between the modulating and non-modulating

scale will be the difference between single scales and those that

are not single. Single scales are those that are tuned to one

Mese, double those that are tuned to two, triple those that are

tuned to three, multiple those that are tuned to several.'

The distinctions here referred to we have already considered

in our comparison of the three ancient Harmonies [Introduction

A, § 14]. The Mixolydian scale on the old reading of it [Intro-

duction A, § 20] was a .
Cp. p. 131, 11. 9-10 where Aristoxenus contrasts and

'^.
P. 110, 1. 5.- ^. For the relation between Greek

speech and Greek song, see Mr. Monro's Modes of Ancient

Greek MusiCy \ yj-

I. 14. I read for . Some such word is called

for by the following.
1. 21. . . . ev Te \ ... Aristoxenus means

that in spite of the great variety of forms that consecution

adopts, there underlies this variety one immutable law, which
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decides in any case whether any given sounds may or may not

succeed one another.

P. Ill, 1. 7. els ^ is my suggestion for the

impossible ets• of the MSS. Aristoxenus is

obliged to add this qualifying phrase to show that his division

of the is not inconsistent with mixture of genus. Thus

the meaning is ' every melody that observes one genus through-

out falls into one of the three classes of diatonic, chromatic, and

enharmonic'

1. 8. ^ iaTiv ... Aristides Quin-

tilianus (ed. Meibom, p. i8, 1. 19), gives the following deri-

vations of these names: Enharmonic, ^ i.e.

from the close fitting of intervals exhibited in its Pycnum ; Dia-

tonic, iireibrj8€ StareiVeTat( is

to as to) ; Chromatic, ? yap €^
\ '^.

Cp. Nicomachus (ed. Meibom, p. 25, 1. 32), e/c ye

KaKenai, eK. (. 20, 1. 27),' '€ ' . yap^, ev' evdev Se Xeyoev(.
Cp. also the interpolated passage in Aristides Quintilianus

(Meibom, p. III, 1. 8), KaXeiToi €, (. [According tO

Bellermann (Anonymz Scriptio, p. 59)

= attingere cetera genera ; the is unin-

telligible] . , . S* TJj' yap ,
(MSS) ' 1.6.

the Enharmonic genus derives its name from the fact that it

uses to the full the liberty of variation permitted by the laws of

Harmony. It uses quarter-tones, than which there is no smaller,

and ditones, than which there is no greater (simple) interval.

1. II. If be Correct, it means ' highest ' in the process

of development and so furthest from the state of nature. But^ the reading of H, is very tempting.•
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1. 24. €. The Greeks did not recognize the

Greater or Lesser Thirds as concords.

P. 112, 1. II. TO yap ... Marquard reads^ yap.
I prefer to read to yap with VbBRS, and am quite willing to con-

strue it either as a direct accusative after biaTeivopev (just as we

can say ' to stretch an interval ' as well as ' to stretch the voice ')>

or as an accusative of length with€€ used in a neuter

sense.

1. 13. . For a full description of the the reader

is referred to the exhaustive article of Mr. A. A. Howard,

in Vol. IV of the Harvard Studies in Classical Philology.

A few general remarks will suffice here.

The term commonly denotes a reed instrument of

cylindrical bore ; whether the reed was double-tongued as in

the oboe, or single as in the clarinet, or whether both these

forms of mouthpiece were employed, there is no conclusive

evidence to prove. The musician generally performed on a pair

of these instruments simultaneously, playing the melody on one,

and an accompaniment (which in Greek music was higher

than the melody), on the other. These double pipes were

divided according to their pitch into five classes, Trap^eViot,,, reXetot, and €€€, corresponding

closely to the soprano, alto, tenor, baritone, and bass ranges

of the voice.

1. 15. ye >pyyo. According to the in-

genious theory of Mr. Howard (see last note), the term €|,
which commonly signifies a pan's-pipe, was used to denote

a hole near the mouthpiece of the ?, Hke the ' speaker ' of

the clarinet, the opening of which facilitated the production of

the harmonies by the performer. The passages which he quotes

on the matter are the following :

—

(l) Aristotle {de audib. p. 804 a), fiat etVi-
repai \ , \ ) tis'^ ' €' yap ey (. e. * if

one squeezes the reed between the lips or teeth
')

yiyvfTai , vpyya,], oyo yyva
\ .
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From this passage, as from the passage of Aristoxenus before

us, it is evident that the effect of the operation

was to raise the pitch of the instrument.

(2) Plutarch {non posse suaviter, p. 1096 a), dia ri '€€6€, ' cvpvreposy€^' .
avpiyyos^ ,

be (read) erepov

{€), € ; From this passage we

learn that the effect of the operation was

to raise all the tones of the instrument.

(3) Anecdota Graeca Oxoniensia, Vol. II, p. 409, {-).
(4) Plutarch (de Musica, p. 1 138 a), ^ 6

MeyapiKos ^ , '€ ('^ eVl ,.
[Mr. Howard gathers from this passage that Telephanes as

a virtuoso objected to mechanical shifts such as the

which brought elaborate execution within the reach of poor

performers. I am rather disposed to think from the context

that this musician was a lover of the simplicity and reserve of

ancient art, and resisted innovations in the direction of com-

plexity.]

The only difficulty offered by these passages is in the appar-

ently indifferent use of and to signify the same

operation (or operations with the same effect). Mr. Howard
thinks that the^ might have been covered when not in use

by a sliding band, which in some instruments was pushed up to

open the hole, and in other cases pulled down for the same

purpose. I might suggest that possibly and

in these passages are not direct opposites ; that may
be used in its primary sense of ' to draw down,' and in

its secondary sense of *to open' (being answered in (2) by', ' to shut ').

Von Jan supposes {Phil. XXXVIII, p. 382), that the

was a joint at the lower end of the which could be

detached from it. But this view, as Mr. Howard points out,

does violence to the passage of Aristoxenus before us, as may
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be seen from his own explanation of it. ' Der Theil also, auf

welchem man nach Abnahme der Syrinx weiter blasen kann,

heisst selbst Syrinx, und das Blasen darauf.'
P. 113, 1. 5. is the excellent emendation of Westphal

for €K of the MSB. The eight concordant intervals are, The

Fourth : The Fifth : The Octave : The Fourth and an Octave :

The Fifth and an Octave : The interval of Two Octaves : The

Fourth and Two Octaves : The Fifth and Two Octaves.

11. 7-12. For Aristoxenus the Concords are the elements of

intervals, and from them are derived directly or indirectly,

by processes of addition and subtraction, all the discordant

intervals. Even the quarter-tone must be thus ascertained:

From a Fifth subtract a Fourth, and divide the result into

four equal parts. The latter part of this construction is un-

satisfactory, for how is the ear to assure itself of the equality

of those parts ? It could apparently do so only by such an

immediate recognition of the interval in question as would

render any method of ascertaining it nugatory.

1. 8. The contrast between the Pythagorean and Aristo-

xenian views of musical science comes out strongly in the

definitions of a tone. For the Pythagoreans a tone is the

difference between two sounds whose rates of vibration stand in

the relation 8:9; for the school of Aristoxenus, the difference

between a Fourth and a Fifth. The latter explain the pheno-

mena of music by reducing these to more immediately known

musical phenomena, the former by reducing them to their

mathematical antecedents.. That is, the Fourth and Fifth.

1. 18. For re of the MSS I read^-€ ye. If^ be retained it necessitates the

insertion of the phrase , to give it a meaning
;

similarly, virb€^ being left without any con-

struction, calls for some such word as€.
ye€. Usually, not always ; see note on p. 115, 1. I.

1. 20. df) . . .. This is undoubtedly, as

Westphal has pointed out, a marginal scholium that has crept

into the text and displaced the conclusion of the preceding

sentence. Observe the use of etVi instead of eVn.
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1. 21. For the meaning of the terms 'variable' and 'fixed'

notes, see Introduction A, § 8.

P. 114, 1. 14. 8e ... According to

Marquard's explanation (accepted by Westphal) of this difficult

sentence, 6'4 and are used by brachylogy for

' ,^ and * ,' and thus

repeat the '4\ and of the preceding sentence. Against

this it may be urged that the brachylogy is a very violent one

;

and also that on this interpretation the latter clause of the sen-

tence implies that the existence of a Lichanus further than two

tones from the Mese was a matter of dispute. But of such a

Lichanus we have no evidence. Mr. Monro would avoid the

latter difficulty by supposing to be used illogically in

the sense of ' the question of the greater limit.'

I consider that the misinterpretation of this passage is due to

the natural but false assumption that ' refers to the'-
of the preceding sentence. On my view =

= /? 8 : the geni-

tive is a partitive one ; %\ {) and

mean respectively the tone interval and the

ditone interval. The general object of the sentence beginning

at is to justify not the smallness but the largeness of the

localization of the Lichanus. In fact Aristoxenus would say,

' The interval between the Lichanus and Mese cannot be less

than one tone or greater than two tones. The lesser of these

distances (which I have assigned as the minimum limit of the

space between the Lichanus and Mese), is found in the Diatonic

genus, and is consequently of unquestionable legitimacy ; the

greater of these distances (which I have assigned as the maxi-

mum limit of the space between the Lichanus and Mese) is

admissible, though often disputed in the present day, and was

the distinguishing feature of the Ancient Enharmonic music'

1. 15. is plainly wrong, as is seen from the following

.
1. 1 6.. enaydv means to lead one on to the

recognition of a general principle through the consideration of

particular cases. Hence(- = induction.

P. 115, 1. 1. Tols € tols devTepoiS.
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iwBesides the enharmonic scale of the form

there was another enharmonic scale (commonly called after its

inventor Olympus), of the form F(^ J- 'J
^ — which in-

troduced but one note of division into the tetrachord. It is

possible, as Marquard thinks, that these two scales are here

referred to as the earlier and later of the ancient modes ; but

the phrase is a strange one.

1. 3. ol yap ... Aristoxenus here records the fact,

familiar to us from other sources, of the gradual extinction of

the old enharmonic music. The interv^als it employed were so

fine and required such delicacy of ear and voice, that it can

never have been popular. But, as we saw in the Introduction A,

§ 6, the cause which not only accounts for but justifies its

abandonment is the necessarily imperfect determination of its

intervals. Aristoxenus himself was quite aware of this deficiency,

though not alive to the seriousness of it. In a passage quoted

by Plutarch {de Miisica, cap. 38, 1145 B), after assigning as one

cause of the disuse of the enharmonic music the difficulty of

hearing such a small interval as a quarter-tone, he proceeds to

suggest another explanation, eira dvvaaOai^ re \
Se . ' Besides, there is the fact that

the magnitude of this interval (i.e. the quarter-tone) cannot be

determined by concord, as can the semitone, the tone, and the

like.' For this important principle of the determination of

discordant intervals by concord, see pp. 145, 146.

1. 6. ykvKa'iveiv. Anonymus (§ 26) contrasts the Diatonic

genus as '>€ . . . \€ ' with the Chromatic

as ' fjdiOTOv re /.'
1. 20. The subdivisions of the genus are called or

* shades.' See note on p. 116, 1. 4.

P. 116, 1. I. For convenience, the word Pycnum will be

retained in the translation to denote the sum of the two small

intervals of the tetrachord, when that sum is less than the

remainder of the Fourth. For the meaning of the term see

p. 139, 11. 29-30.
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Pycnum

In the Enharmonic tetrachord p^ J~")J ^ "̂^—^ the

sum of the intervals between e and xe, and between e and

/ is a Pycnum, because it is less than the interval between /
and a.

Pycnum

For the same reasons in the Chromatic ^^^^
tetrachord the sum of the intervals between e and f, and /
and jf/is a Pycnum.

But in the Diatonic tetrachord ro=g==^ J J ^ = there

is no Pycnum, for the sum of the intervals between e and/, and
/and ^ is greater than that between g and a.

I. 4. ' ... We have already seen that the

Greeks recognize three genera, differentiated by the magnitudes

of the intervals into which they divide the tetrachord ; and we
have given as the plan of the Enharmonic, quarter-tone, quarter-

tone, ditone ; of the Chromatic, semitone, semitone, tone and
a-half ; of the Diatonic, semitone, tone, tone. But it will

immediately be asked, 'Are not other divisions intermediate

between these equally permissible? Why not for instance

divide your tetrachord into third of a tone, third of a tone,

eleven-sixths of a tone ? Or into five-twelfths of a tone, semitone,

nineteen-twelfths of a tone?' Certainly, Aristoxenus replies,

the possible divisions of the tetrachord, the possible locations

of the Parhypate and Lichanus, are as infinite as the points of

space. But the ear ignoring the mathematical differences

attends to the common features in the impressions which these

divisions make upon it, and constitutes accordingly three genera,

the Enharmonic, Chromatic, and Diatonic, subdividing the

latter two again into, that is colours or shades of distinc-

tion ; the Chromatic into the Soft, the Hemiolic and the Tonic
;

the Diatonic into the lower or Flat, and the Sharp or higher.

It is evident then that each of these subclasses covers many
differences of numerical division ; but one division is taken by
Aristoxenus as typical of each.

The exact proportions of these typical divisions are exhibited
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in the following table in which the tetrachord is in each case

represented by a line divided into thirty equal parts, each part

consequently being the twelfth of a tone. The places of the

Parhypate are definitely marked as they are given in pp. 141, 142

;

in tMs present passage their positions are less accurately stated.

Table of the Genera and Shades.

,JL, = one-twelfth of a tone.

,^
.

^
,

^
,

= a quarter-tone, or the least Enharmonic diesis.

,^,^34 _ a third of a tone, or the least Chromatic diesis.

12 3 4 5 6 = a semitone.

1 2 3 4 5 6 8 9 10 11 12 — ^ tone.

Enharmonic

Parhypate Lichanus

1 2 3 I 4 5 I 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
'

' I I ' '

'

'

'

Chromatic (soft)

Parhj'pate Lichanus

1234|578
|

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Chromatic (Hemiolic)

Parhypate Lichanus

1234 15 6789 I 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Chromatic (Tonic)

Parhypate Lichanus

1 2 3 4 5 6 I 7 8 9 10 11 12 1 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

I I
'

Diatonic (flat)

Parhypate Lichanus

1 2 3 4 5 6
I

7 8 9 10 11 12 13 14 15 I 16 17 18 1 9 20 21 22 23 24 25 26 27 28 29 30

Diatonic (sharp)

Parhypate Lichanus

1 2 3 4 5 6 I 7 8 9 10 11 12 13 14 15 16 17 18 I 19 20 21 22 23 24 25 26 27 28 29 30

1. 19. TO, ' the particular species of chromatic' -, ' in the ratio of three to two
'

; because this was the
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relation between the Pycnum of the Hemiolic Chromatic and

the Pycnum of the Enharmonic scale (9 and 6 respectively in

the above table).

P. 117, 1. 4. ... These words are followed in some
of the MSS by a detailed proof of the fact that the third of

any quantity exceeds the fourth of the same quantity by a

twelfth. It runs as follows : eVei5;^7rep 6 tOuos ev ^ els

diaipelrai, ^ dieais' iv -
de els { ) diaipelTai, de ( ), {y )

evos € ( ? ) vnep-

exei). ? en\ . els y. . \
els . (. y. restituit Marquard), ev els y. .

diaipeaei reaaapes Tpiades, ev de els . . (. y. restituit

Marquard) rpels TeTpades. vnepexei 5 y. . [y restituit

Marquard) , onep. Marquard very properly relegated this gloss

to the Critical Commentary.

P. 118, 1. 3. epos . Aristoxenus means of

course not that there can be more than one Lichanus in any

one scale, but that, given any note and its Fourth above as

boundaries, one can constitute an infinite number of scales

differentiated by the positions of their variable notes, that is

of their Lichani and Parhypatae.

1. 15. Marquard, followed by Westphal, changes the order

of the sentences here and reads yap
— ' eTepos os povas, the ground that the

former sentence gives the explanation of koivos

\ and SO must immediately follow it. But the MSS.
order is correct, yap ... explains not the phrase

KOIVOS ..., but the principal sentenceapvs ,
and KOIVOS . . . r^f appovlas is a parenthesis. The sense

is, 'The loci of the Parhypate are not three, like those of the

Lichanus, but two (one common to two genera, and one par-

ticular) ; for the Chromatic and Diatonic have their Parhypatae

in common.'

For Compare p. 126, 1. 8, yap \, \ avTrjs r^y povas.
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I. 17. 5e ... There are two loci of the Parhy-

pate ; the line 4 in the above table, which is peculiar to the

Enharmonic genus, and the line consisting of 5 and 6 which

is common to the Chromatic and Diatonic. The meaning of

this last assertion is that the Diatonic and Chromatic genera

borrow one another's Parhypatae, so that you may melodiously

combine in a tetrachord any Parhypate in 5 and 6 with any

Lichanus in the lines from 8 to 18 inclusive wi'/k this important

exception however that the lowest ifiterval ofthe tetrachord must

never be greater than the one above it. See Introduction A, § 7.

II. 18-21. Of this most important law Aristoxenus offers no

proof beyond an appeal to the ear

—

y'vyv^rai yap €\ rerpa-

...
I. 21. , ' unequal in both ways ' that is ' greater

and less.'

II. 23, 24. The substitution of re -
for the € of the MSS

completely restores the sense. Aristoxenus proves his state-

ments that the Chromatic and Diatonic genera borrow each

other's Parhypatae by appealing to the extreme case. A melo-

dious tetrachord is obtained from the combination of the lowest

Chromatic Parhypate, and the highest Diatonic Lichanus.

P. 119, 1. 2. I retain ^^ the reading of VERS.
Aristoxenus means that he has exhibited the extent of the locus

of the Parhypate, both as divided into the loci peculiar to

certain genera and colours, and as a whole embracing all those

divisions. In p. 1 15, 1. 19, he says that having determined the loci

as wholes{ ) he must proceed to determine their

divisions according to genus and colour. Here he sums up his

account of the locus of the Parhypate by stating that he has

dealt with it from both these points of view.

Marquard, followed by Westphal, reads eWe^et's•, and trans-

lates, 'The locus of the Parhypate is clear (from the above

remarks) as to its division and its place of insertion.' But this

translation conveniently ignores the words , which

show that the size of the locus is what is here considered ; and

the space of a locus is not affected by its place.

1. 15. Aristoxenus here returns to his criticism of the method
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of (cp. note on p. loi, 1. i), and shows that it

supplies a false conception of musical continuity or sequence

;

in other words, that it gives a false answer to the question,
' Starting from a given note, how are we to determine what

is the next note to it above or below?' For it ignores the8 of the given note, that is, its function in the system

of which it is a member ; and regarding it merely as a point

of pitch, it declares that the next note to it is that point of

pitch which is separated from it by the smallest possible interval.

But Aristoxenus sees that though there may be a certain truth

in this answer from the point of view of Physics, it is musically

absurd. Let us take the note/, and ask what is the next note

above it. But for the purposes of music / is nothing except

as a member of a system or scale, and the question of the next

note to it is meaningless until its function in a scale is deter-

mined. Let us then restate our question thus :
' what is the next

note above an / which is the second passing note in an enhar-

monic scale ascending from e ?
' Now the answer to this cannot

be x/", as the theory of would lead us to believe

;

for that would imply the possibility of singing three quarter-

tones one after the other ; whereas it is a law of the voice, and
consequently a law of music, that only two dieses can occur in

succession. In fact, the theory of in its complete

application would imply the possibility of singing in succession

as many quarter-tones as are contained in the whole compass

of the scale.

1. 19. like is an elliptical phrase signifying

'not to speak of,' and is used for . Cp. p. 130, 1. 7,. The corruption of the MSS
reading here might be traced through the following stages ; the

insertion of ov after ort by a scribe who, ignorant of the ellipse,

felt the want of a negative ; the misreading of on ov as
;

the consequent change of to to supply an

infinitive for the article, the addition of to supply the place

of the lost ol
; the change of to^ to explain

TTj }, the true construction of which had been hidden by

the corruption of,. Why twenty-eight quarter-tones
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and not rather twenty-four, seeing that there are six tones

in an octave ? Because some scales, such as the Dorian, con-

sisted of seven tones. See Introduction A, § 20.

1. 24. ... This seems to be a somewhat contemptuous

reference of Aristoxenus to the fact that in strict mathematical

accuracy a Fourth is not quite two tones and a half. As we

have often seen already, Aristoxenus is concerned with musical

phenomena with a view to their artistic use, not their physical

investigation.

P. 120, 1. 2. ov 8€€ et. Marquard retains the reading

of the MSS and translates 'Nicht also ist fur die Aufeinanderfolge

darauf zu sehen, wann sie aus gleichen, wann aber aus unglei-

chen entsteht.' But ore is relative usually, demonstrative some-

times ; but never interrogative.

The general meaning of the passage is clear. The nature

of melodic consecution, Aristoxenus would say, cannot be ex-

pressed by any law enjoining a succession of so many equal

or so many unequal intervals. Thus, we cannot say, 'Two

equal intervals must be followed by two unequal,' for while this

rule is fulfilled by the Enharmonic scale, it is violated by the

Diatonic, which has three tones in succession. Nor can we

say 'three equal intervals may follow one another'; for while

this is possible in the Diatonic genus, it is impossible in the

Enharmonic. [Cp. p. 143, 11. 21-23.] Translate, ' We must not

fix our attention on the fact that in certain cases,' &c.

1. 13. I read € for € of the MSS. € is out of place,

as there is no antithesis between this assumption and the

following ; and some preposition is required to give a con-

struction to TO . . ..
1. i6.€ de .\ ... Here Aristoxenus states

for the first time his fundamental law of continuity ; that if a

series of notes be continuous, any note in that series will form

either a Fourth with the fourth note in order from it above or

below, or a Fifth with the fifth note in order from it above

or below, or will fulfil both these conditions.

Thus
1
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is a legitimately continuous scale. A, though it does not form

a Fourth with c, forms a Fifth with e ; B^ though it does not

form a Fifth with x*?, forms a Fourth with e ; xB does not form

a Fifth with f, but forms a Fourth with x^ ; does not form a

Fifth with a, but forms a Fourth with/"; ^ forms a Fourth with

a and a Fifth with b ; and so on.

On the other hand,

^=31^^: i*^*z=.'

is not a legitimate scale ; for b forms neither a Fourth with ^e

nor a Fifth with/

1. 22. Cuff eVi TO\ i. e. in the Enharmonic and Chromatic

scales, but not in the Diatonic.

1. 25.€€ ..., are the two equal

intervals of the Pycnum : are () the complement

of the Fourth and (2) the disjunctive tone. Now in the scale

descending from the Pycnum

the disjunctive tone lies next the Pycnum, and the complement

of the Fourth second from it ; while in the scale ascending from

the Pycnum

3

0*0 Q

we find the complement of the Fourth next the Pycnum, and

the disjunctive tone second from it.

P. 121, 1. 5. Every compound interval can be analysed into

simple intervals but not into simple magnitudes. Thus, a Fourth
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in the Enharmonic scale is analysed into quarter-tone, quarter-

tone, ditone. Now quarter-tones are simple intervals and simple

magnitudes at the same time ; for quite apart from any con-

sideration of systems or scales, no smaller musical magnitude

than a quarter-tone exists for ear or voice. But the ditone

though a simple interval in this scale, since the voice in this

scale cannot divide.it, is not by any means a simple magnitude.

For if we abstract rom consideration of systems and scales, a

ditone as a space is obviously reducible to two tones, and

even farther.

1. 7. This passage is quite corrupt in the MSS. I read

for, e'v for ev, and^ for^ ; insert after, and omit it after, and insert€ before

€€€.
It must be remembered that oi are not neces-

sarily consecuti\'e or immediately successive notes ; the phrase

applies equally to notes that are in the safne li?te of succession

even if at a distance from one another. Thus, in our major

scale of C, the notes D, A, B, are e|^?, because members of

the same legitimate scale. Now an] is a sequence of

consecutive or immediately successive notes, and this could

not be expressed by saying merely that it proceeds

^. The further necessary qualification is given by

the following words : the successive notes must be separated

from one another by simple intervals ; must, in other words,

be the nearest possible notes to one another in their scale.

Direct sequence is a species of sequence in general. Thus

is a sequence, but not direct

;

m
is a direct sequence.€ means 'within the extremes,' that is 'between

the first and last notes.' The first note of a sequence is not

preceded, the last note not succeeded, by a simple interval.

[Mr. Monro would retain€€ in the sense of * except.']
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P. 122, 1. .. For ovtos in the sense of iste, cp.

p. 132, 1. 24.

1. 13. There may be an allusion here to such a doctrine

as we find in the Phzlebus, or possibly nepas may be an ac-

cusative in apposition to the following sentence, and mean ' as

the sum or final conclusion of the matter.' In the latter case

I should prefer to read.
1. 2o. Marquard quite unnecessarily reads (} for], and gives the following reason for the change ;

* Kann
man denn eine prior opinio griechisch einfach eine €€

nennen, wenn vorher von einem Aussprechen gar

keine Rede gewesen ist?' ^ -^ refers back to

of 1. 9•

P. 123, 1. I. €. The MSS read which Marquard

retains, translating ' aus den genannten Griinden.' But ?
is not the same as as dirov, and must refer, not to avTas, but to ' npoeXeye^,
and Aristoxenus has not said //lat

1. 1 1. Marquard ruins the sense of this passage by his insertion

of between otl and ", and his mistranslation of'^ —
' das aber, dass die Musik und in wie wait sie

nutzen kann, verstehn sie gar nicht.' The sentence to ' . . .' is elliptical. The complete statement which Aristoxenus

had made was on ^ € de,^ 8. The careleSS listeners

just caught the first part of the statement . . . -
: the concluding qualification [ . . .] ' » escaped their ears

altogether. In such a sentence as this serves the same

purpose as inverted commas in English.

Westphal rewrites the whole sentence and destroys its

meaning.

1. 13. I read^^ for aueipoi. If aneipoi be retained we
must suppose a deficiency in the MSS. Marquard supplies it

by inserting ayvoeiv€ after. As he translates

' kommen aber herzu,' it would seem that he has confused the

forms of' and e'/ut.

1. 15. of the MSS is meaningless. The present
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condition of the science has nothing to do with the argu-

ment.

1. 1 8. ^ ael Xeyerai. Marquard retaining the

^of the MSS translates 'many other things are indispensable

to the musician than those that are constantly said to be so'

;

but both the grammar and sense of this sentence are doubtful.

Is there any evidence or any likelihood that there was 2iperpetual

misunderstanding of the qualification of a musician ? Would

not ^mean * many things different from' rather than

' many things in addition to ' ? And why not Inpa a rather

than erepa (.^ aei^, if we omit the , means

'as we consistently assert' [see, for example, p. 95, 11. 13-15]•

For a similar use of the present passive of, cp, p. 130, 1. 16,

oTi ' Xeyo/xei/a, ' that our assertion is true
'

; also p. 153,

1. 6. Westphal secures the right sense by the clumsy insertion

of TovTo after fj.

P. 124, 1. 2. In this paragraph Aristoxenus defines his

position in relation to the question What is the foundation of

musical science ? On the one hand, he rejects the intellectual

or mathematical theory of the Pythagoreans on the ground that

the principles, from which they seek to deduce the facts of

music, lie outside the sphere of music altogether, and fail to

account for those facts. On the other hand, he rejects equally

the blind empiricism which takes the single facts and registers

them without any attempt to ensure completeness, or ascertain

the general law. See Introduction B, § 2.

1. 17. Let us suppose that as we are Hstening to a passage

of music in the diatonic scale

m ^

the voice passes from |-^- J = to fm—^— ; to apprehend

this musical phenomenon, what faculties must we employ ?

In the first place we obviously require our sense of hearing

to tell us that a semitone has been sung; but that is not

enough. We require our intellect also to form a conception

of the system in which the e and /occur, and to identify their
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functions in it ; so that the phenomenon before us may be for us

something quite distinct from the passage from P^

—

~^^^~

to F^^ j in the enharmonic scale

i 33
1. 1 8. , of the MSS is wrong. The

Aristoxenus always regards as mere distances
;

functions he attributes only to the notes. Cp. p. 127, 1. 3,

.... signifies the function which a note dis-

charges in relation to the other notes of a scale. Thus in

modern music the of is that of a leading note in

the key of c, that of a dominant in the key of e, that of a tonic

in the key of d.

P. 124, 1. 22-P. 125, 1. 2. Marquard and Westphal have com-

pletely missed the meaning of this passage, is not

the musician in the sense of the musical artist ; nor is Aristo-

xenus labouring at the obvious fact that keenness of sense

is a sine qua non of artists in general as distinguished from

students of science, is the student of musical

science ; and the point to which Aristoxenus would draw our

attention is that Music presents us with a science for which

accuracy of sense is indispensable. In this respect musical and

geometrical science differ from one another. The propositions

of Geometry are deduced from principles which, though possibly

in the last resort principles of sight in the sense that without

sight we never could have conceived them, are yet so abstract

and fundamental that their acceptance accompanies the lowest

use of that faculty. But the principles of musical science rest,

not on the presuppositions of hearing in general, but on the

evidence of the developed and cultivated ear. That a straight

line is the shortest distance between two points may be a prin-

ciple of sight in the sense that 'straight,' 'distance,' 'two,' &c.

are phenomena of sight ; but it does not require sharp eyes to

apprehend it. On the other hand Aristoxenus' proof of the

magnitude of the Fourth [pp. 146-147] depends on an appeal
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to the ear, by no means universal, that can distinguish a concord

from a discord.

P. 125, 1. 6. From consideration of the faculties Aristoxenus

turns to the object matter which those faculties are to appre-

hend. Of this object matter he finds the all-pervading

characteristic to be identity under difference, the co-existence

of a permanent and a changeable element ; and cites in support

of his statement several cases which may be made clearer by

the following illustrations

:

(l) 1. 7. [( ...].
Diatonic c

$ 3^ g Enharmonic

Here we have as permanent element the relation between the

fixed notes ; as changeable the position of the intermediate notes.

(2) 1. 8. [/ ...].

^^^^^^^^
Compare the interval between and A^ and the interval

between b and e. Here we have as permanent the magnitude

of the intervals (a Fourth) ; as variable the^ of the notes

containing the interval.

(3) 1. II. [ ttoKlv airov ,.^.

^^^St zzt. ij_^—<gj-

11 u
Q

Here we have the same magnitude, a Fifth, appearing in two

different figures, that is with its intervals arranged in different

orders.

(4) 1. 13. [ de k.t.X.],

In the two scales

and
^ J -^

±=A

:3—Ji ^
S 2 259
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compare the tetrachord between b and £ in the former, with

that between a and d in the latter. Here we have as

permanent the size and figure of the interval ; as variable the

function of the tetrachord which in one case is modulating, in

the other, not modulating.

(5) 1. 16. [ yap ...].
Compare the three following feet or bars :

I
(22 es (2

I

f'" /xf-ye^ei

TO ^ (taking the crotchet as the unit).

yevoi, TO eV '^
I

|

~"
I I , ,>. , ,^

„„ .,
\
( • d \

fv uf-yci/ct.

!

' "^
I

\\\ <A d \
^v€(.

In these three we have as permanent the Dactylic character

Avith its ratio of equality between the arsis and thesis ; while the

lengths of the feet differ, their difference being due to the different

rate of movement.

(6) 1. 18. [ ...].

Compare the two following bars or feet

:

TO haKTvKiKov yfvos ev I 1

[~^
|

|

^

' *

'
^ ' •* * - I

TO iv

\ cs. Mm
Here we have the €€ permanent, six crotchets ; but the

genus varies, the first being * dactylic * with the arsis equal

to the thesis, the second being 'iambic' with the arsis double

the thesis.

(7) 1. 19• ['^<^'- TO aiiTO noba ...].
Compare (a) and (d).

Here the same quantity, eight crotchets, appears in (a) as a single

foot, in {) as a pair of feet.

(8) 1. 20. [ . . . /].
The same magnitude, say

| INI |
may be divided into two
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semibreves, or four minims, or one semibreve and two minims,

or eight crotchets, or one semibreve, one minim, and two

crotchets, &c.

(9) 1• 20. [at8 , . .].
Let us suppose a certain magnitude, say of three crotchets

divided into a minim and a crotchet, these parts may be arranged

* ' ' ^,

in the order « ezi or in the order (J ^ .

(10) 1. 21. [ ' elnelv ...].
In general, rhythmical science reduces the infinite Variety and

multiplicity of verse to combinations of a few primary elements,

namely feet.

1. 10. The omission of yap, suggested to me by Mr. Bury,

restores the construction of this sentence.

P. 126, 1. 20. I have changed the MSS yeveai to ^*.
The corruption might easily be explained both e ret materia

and also through the proximity of yiyvopivai^. For the plural of

^? used of the concrete, cp. p. 130, I. 2.

-yci/eat is plainly wrong. ' That we must distinguish the

genera ifwe are to follow the distinctions that occur in the genera

'

is an absurd tautology. A comparison with p. 126, 1. 25,

hii ' /... makes clear the meaning of Aristoxenus' warn-

ing :
—

* if we neglect the scientific determination of any differ-

ence, we shall fail to detect the concrete cases of that difference

which meet us in any musical composition.'

[Since writing this note I have discovered, in collating the

Selden MS, the letters^ crossed out before yeVtCTi.]

P. 127, 1. 3. eVei ' eVrii/ ... For example, part of the

connotation of the terms Mese and Hypate is that they are the

upper and lower boundaries of a Fourth ; but more is required

to determine the conception of these notes ; for the same might

be predicated of the Nete and Paramese.

1. 8. See Introduction B, § 2.

1. 14. ovBerepov . . . . One method is to exhaust the

acts by a faithful enumeration ; the other is to deduce the facts

from the principle on which they depend.

1. 24. Pythagoras of Zacynthus was the inventor of a stringed

instrument called the. See Athenaeus, xiv, 637.
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1. 25. Agenor of Mitylene is quite unknown. See Porphyry,

p. 189.

P. 128, 1. 6. 5' cVti k.t.\. On the whole paragraph

cp. Introduction A, §§ 22-26, where I have explained also the

uncertainty as to the key of the Mixolydian mode.

1. 19. dUaeaiv. The separation of keys by intervals of

three quarter-tones would be an application of the principle

of. Cp. note on p., 1. I.

P. 129, 1. 4. €. The modulation with which Aristo-

xenus is here primarily concerned is the^^
which is thus defined by Bacchius [ed. Meibom, p. 14, 1. i], (€ els CTCpov /, 'the transition which a melody

makes from one scale into another by providing for itself a dif-

ferent Mese.' But a different Mese can mean nothing else than

a tonic of different pitch, so this transition means simply modu-
lation into a different key. The conditions of its possibility

are given in the following passage of the Isagoge [ed. Meibom,

p. 20, 1• 33] ••-

^

de ai <\\
dia, Siv ai ^ ", de, ' ai e/i/xeXeis• eV/LieXfis•, ai 8e.
(V5 ,^^' ev(, e/f/xeXeVrcpai* (€8 avayKalov}]€, -, , . -' , yap in \\\ (V: ^-? €,((, , €€\. * Modulations begin

with modulation by the semitone, and proceed to the octave.

Some of these are by concords and others by discords. Some
of them are more melodious than otherwise ; others less so.

The greater or less the community of elements, the more or less

melodious the modulation. For every modulation demands

some common element, whether note, interval, or scale. But

this community is ascertained by the similarity of notes ; for

a modulation is melodious or unmelodious, according as the

notes that coincide in pitch are similar or dissimilar as regards

their participation in the Pycnum.'
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The last phrase of this passage requires some explanation.

The Greeks considered that every note of every scale was

actually or potentially the lowest, the middle, or the highest

note of a Pycnum. Thus in the Enharmonic scale

S
is actually the lowest, y-E actually the middle and actually

the highest note of the Pycnum E-xE-E. Similarly b, xd and c

are respectively the lowest, middle, and highest notes of the

Pycnum b-xb-c. Similarly e is the lowest note of the Pycnum
of the conjunct tetrachord by which we might extend the scale

upwards. Finally A^ though not actually participating in any

Pycnum in the above scale, does so potentially as the lowest

note of the Pycnum A-xa-'yby in the possible conjunct tetra-

chord :
Representing the lowest, middle, and highest notes of a

Pycnum by the signs LP, MP, and HP, we find these notes

thus distributed in the Enharmonic scale :

LP MP HP LP LP MP HP LP

g
The same terms naturally apply to the Chromatic Genus;

and may be applied analogically to the notes of the Diatonic

Scale : thus

—

LP MP HP LP LP MP HP LP

iJL-J J^ -^
J=zi

•J

This distinction in notes is a deep and essential one, in which

the8 of the note is conceived in relation to the tetrachord

in general, abstraction being made of the difference between

the individual tetrachords.

If then it be asked whether two scales admit of melodious

intermodulation, the answer is 'Yes, if they have a common
element ; and the more common elements they possess, the

more melodious will be the modulation.' But when we speak
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of a common element, we mean not only certain points of pitch

common to both scales, but certain coincident points of pitch

occupied in both scales alike by lowest, by middle, or by highest

notes of a Pycnum. In other words there must be a coincidence

in pitch of notes of the same^ in relation to the tetra-

chord.

Let us consider then in particular the possibilities of inter-

modulation between the keys of the seven modes.

Mese

MiXOLYDIAN

Lydian

Phrygian

LP MP HP LP
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keys. Similarly related are the Dorian and Hypolydian. Taking

the first pair as typical we find that although there are several

coincident points of pitch in the two scales such as and A^

there is no common element, because these points are occupied

in the two scales by notes of different //:^? in relation to the

Pycnum, A for instance being LP in the Mixolydian key, but

MP in the Lydian. Hence between scales separated by a semi-

tone there is no direct modulation.

A tone separates the Lydian and Phrygian; the Phrygian

and Dorian ; the Hypolydian and Hypophrygian, the Hypo-
phrygian and Hypodorian. Taking the first pair as typical we

find that of the coincident points of pitch E^ %F^ A, d, %c, e,

one alone, jfi•, is occupied in the two scales by notes of the

same, namely the lowest notes of a Pycnum. Hence a

melodious modulation is possible between scales separated by

a tone, though the common element is the smallest possible.

A tone and a half separates the Mixolydian and Phrygian;

the Phrygian and Hypolydian ; the Dorian and Hypophrygian.

In such pairs we find no common element ; and hence they do

not admit of direct intermodulation. Two tones separate the

Lydian and Dorian ; and the Hypolydian and Hypodorian.

Here again we find no common element, and no direct modu-

lation.

Two tones and a half, or the Coincord of the Fourth, separate

the Mixolydian and Dorian ; the Lydian and Hypolydian ; the

Phrygian and Hypophrygian ; the Dorian and Hypodorian.

In the first pair we find several common elements E, E, G, A, e.

In general, any two scales separated by a Fourth have many
common elements, and modulation between them is highly

melodious.

Three tones separate the Mixolydian and Hypophrygian keys.

Here we find no common elements.

Three tones and a half, or the Concord of the Fifth, separate

the Lydian and Hypophrygian ; and the Phrygian and Hypo-

dorian. In the first pair we find as common elements %G, A,

b, c. Hence in general one may modulate most melodiously

between scales separated by a Fifth.

Four tones separate the Mixolydian and Hypophr}'gian. Here
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there are no common elements. Four tones and a half separate

the Lydian and Hypodorian. Here again there are no common
elements.

Five tones separate the Mixolydian and Hypodorian. Here

we have and e as common elements, and direct modulation

is ssible.

The general result we arrive at is that when two scales are

separated by a Fourth or Fifth, modulation between them is

melodious in the highest degree ; when they are separated by

a tone or five tones, modulation between them is again melo-

dious though in an inferior degree ; but when they are separated

by other intervals then these, melodious modulation cannot be

effected between them directly, but only by the intervention of

other keys. It follows that the limits of indirect modulation are

strictly defined. Since direct modulation exists only between

keys whose tonics are spaced by a tone, by a Fourth, by a Fifth,

or by five tones, indirect modulation can only connect keys the

space between whose tonics can be arrived at by addition and

subtraction of these four intervals. But the only intervals that

can result from the addition and subtraction of a tone, two tones

and a half, three tones and a half, and five tones are the semi-

tone and its multiples. Hence, if two keys have their tonics

separated by any other intervals than these, modulation between

them, direct or indirect, is impossible. See note on p. loi, 1. i.

Beside the Bacchius (ed. Meibom, p. 13,

1. 26) mentions three other€\ affecting melody : €^ ' of

genus'; , *of mode'; , *of emotional char-

acter.'

1. 6. I read tivos for MSS tivos. ^' be introduces an alter-

native statement, and the alternative statement of a question is

a question.

1. 7. . The answer to this question as

appears from the last note is * four,' ,.
1. .. The Other parts of Harmonic science have

supplied the material of melody, notes, intervals, and scales;

it remains for the composer to make a judicious use of it. The
science of the use of musical material is the science of ^-
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. One of the functions of this science will be to determine

which class of melody is adapted to any particular subject

;

whether the energetic style suits the chorus of a drama, or the

Hypodorian tragedy, or the Enharmonic lamentation. But

this function manifestly lies beyond the Hmits of. To
this latter science, however, belongs the classification of the

several melodic figures by which a composition takes its shape.

In the Isagoge (ed. Meibom, p. 22, 1. 3), we find the following

account of this subject:^ eVrl ^? €-€ ^ ' '
> de ( €}' \. '^ [cp. above, p. 121, 1. 7] •^^ °^^ iariv! €\, de evaWa^ €-, Se 17' evos yiyvo-^ ;) enl -.

' Melopoeia is the employment of the above mentioned parts

of Harmonic science which serve as a material to it. The

figures through which Melopoeia takes final shape are four;

the sequence, the zigzag, the repetition, and the prolongation.

The Sequence is the progression of the melody through

consecutive notes ; the Zigzag, the irregular progression with

alternate location of the intervals [i.e. every second interval

is ascending, every second descending] ; the Repetition, the

constant iteration of one note ; the Prolongation, the dwelling

for a length of time on one utterance of the voice.'

-^ again is divided into three species (see Aristides Quint-

ilianus, ed. Meibom, p. 29, 1. 11), evOeia, or €€ (ascending by consecutive notes) ;-
or ^ (descending

by consecutive notes) ; (( or ^ eVi-', - ' ( (ascending by

conjunction and descending by disjunction, or vice versa). A
more general definition of is supplied by Aristides Quint-

ilianus (ed. Meibom, p. 19, 1. 20), €,€ '-[ ^), ' the zigzag OCCUrs

when our melody proceeds by notes that have been taken with

a skip between them.'
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If we accept this more general definition of, and regard

the more particular definition given in the Isagoge as descriptive

of one special case of the class, it is easy to see that every

melody is capable of being analysed into these four figures as

final elements. I subjoin a few examples of such analysis,

07(07^ 070^77)

(1) tvOna €€
S^^^^^^^^^^^^^."^^•^ ^

0707^ 070)7^
fvOtia

(a) 7;7^ (vOftam gfesg-jg

—

^-

/
m^- ms
(3) (( --^)(€

(4)

(5) 07*^7^( '/'/(
^^^^^^^^^=^^
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iw
1. 17. In this sentence I insert eVri after 5e, read

for^ and insert br]kov.

Either this paragraph is defective in the MSS, or its brevity

amounts to obscurity. Yet it is not wholly unintelligible as

it stands. In the first sentence Aristoxenus asserts that to

understand a musical composition means to follow the process

of its melody with ear and intellect. We have already learned

from Aristoxenus what parts these two faculties play. The ear

detects the magnitudes of the intervals as they follow one

another, and the intellect contemplates the functions of the

notes in the system to which they belong. But the phrase

^process of the melody' turns the speculation of Aristoxenus

into another channel. It reminds him of the difference that

exists between music and such an art as architecture, the pro-

ducts of which present themselves to our senses complete at

one moment. Melody, on the contrary, like everything in

music, is a process of becoming, in which one passes, and

another comes to be ; and we require here memory as well as

sense, to retain the past as well as to apprehend the present.

But although this is undoubtedly the general sense of the

passage, the logical connexion of the sentences is by no means

obvious. yeveVei yap ... justifies the previous use of rots-€, but how is the sentence €< yap ...
related to what goes before ? The fact that the understanding

of music requires memory as well as perception is a consequence

rather than an explanation of the fact that melody is a process
;

and implies that' and, if not already

mentioned, have at least been indicated.

Of course the contrast between and [cp. p. 124,

1. 17] must not be confused with the contrast between'
and.

p. 130, 1. I. Se Tivei ... This paragraph

contains a polemic against (a) the absurd theory that one who
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can notate a melody has reached the pinnacle of musical know-

ledge ; and (d) the equally absurd theory, which, basing the law

of harmony on the construction of clarinets, reduces musical

science to the knowledge of instruments and their construc-

tion.

1. 6. //$• is governed by, 'of one who has

missed some whole ' = ' missed something completely.' But

perhaps we should read , the accusative neuter used as

an adverb in the same sense as the cognate accusative, and construe tlpos in agreement with.
1. 7. Marquard, followed by Westphal, inserts an between

OTL and nepas, being ignorant apparently of the use of 6 =
.

1. 3• Marquard is wrong in bracketing ov yap

. . . eVri TO as a gloss. He does so on the sup-

position that its presence in the text involves 2, petitio principii

\

because, he would say, Aristoxenus proves his statement * that

the capacity to notate a melody does not necessarily imply the

understanding of it ' by an appeal to a parallel case in metrical

science ; and then proceeds to justify his analogy by assuming

the truth of the statement.

But Marquard has missed the course of the reasoning, which

is as follows : You admit that to mark a metre is not the

end-all of metrical science. On what grounds then .? Because

it is a fact that a man may mark a metre, and yet not under-

stand its nature. Very well then. The same fact holds good
with regard to melodic science (as I shall prove hereafter) ; it is

namely () a fact that a man may notate a melody without

understanding its nature. Therefore you are logically bound
to admit that to notate a melody is not the end-all of melodic

science.

1. 17. This argument is based on two premises
; (i) Notation

takes account of nothing beyond the bare magnitudes of intervals.

(2) Perception of the bare magnitude of intervals is no part of

musical knowledge.

In support of the first premiss he appeals to the following

facts :

{a) The notation makes no distinction of genus. Thus [see
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table 22 in Introduction A] the notes _ j^ stand for the

progression whether in the diatonic scale

or in the chromatic scale

though the interval in the first case is compound and diatonic,

in the second case simple and chromatic.

{b) The notation makes no distinction of Figure. Thus the

notes p- mark the interval of the sixth ^— ~~'

both in the diatonic scale

where its schema is tone, semitone, tone, tone, tone ; and in the

diatonic scale
I

^^i=3=l
I I

. J -^

where its schema is tone, tone, tone, semitone, tone.

{c) The notation makes no distinction of the higher and lower

R C
tetrachords of the scale. Thus the notes . ^ apply to the

interval
^^ -J^=

whether in the scale

Hypaton Meson

or in the scale

-^- 1

—
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yet in the first case the interval belongs to the tetrachord

Meson, in the second to the tetrachord Hypaton.

The second premiss is evident from the undeniable fact that

the perception of the distance between two sounds leaves all the

vital distinctions of music untouched.

1. 25. To the reading adopted in the text Marquard would

object (i) that Aristoxenus never refers to the tetrachords Hyper-

bolaeon and Hypaton; (2) that ve know of no signs that were

employed to denote tetrachords. But (i) in p. 99, 1. 12 we have

a reference to the Complete System of which the said tetrachords

were parts
; (2) when Aristoxenus speaks of the notation of a

tetrachord, he means of course the notation of the notes of the

tetrachord. The singular ^ is used because the

sense is ' the same sign is used to represent a note of the tetra-

chord Hypaton and a note of the tetrachord Meson,' &c.

Marquard's reading (given in the corrections at the beginning

of his volume) yap \
has the fatal defect that these intervals are Fifths, not Fourths.

Sense might be obtained by reading with Westphal yap

\ , but this is rather far from

the MSS.
P. 131, 1. 6. ovT€ yap . . . yv^ov. An anacolouthon.

h 10. Tovs . See Aristides Quintilianus

(ed. Meibom p. 29, 1. 34), de^ yeVei pev TpfU' 8-,,. 6 € (€
(i.e. its prevailing character is that of the tetrachord Neton),,( (i. e. its prevailing character is that

of the tetrachord Meson), €8 (with the

character of the tetrachord Hypaton). ("idei eovSf
yeviKoh \€. € yap

rti'ey, S)v (, \, (.
XeyovTai dia ^ €\.

1. 21. Marquard, followed by Westphal, has made sad havoc

of the following passage by changing the order of the sentences.

In fact, the reading of the MSS calls for very little emend-

ation. € must be inserted in 1. 22 ; and I have omitted

before in P. 132, 1. 3, and inserted after it ; and omitted
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in 1. 4, after€. No other changes are necessary, except

in punctuation. The course of the argument is sufficiently clear

from the translation.

P. 132, 1. 12.-€. ^ signifies a correction or

strengthening of the preceding statement, ' No less absurd, nay

rather most absurd of all' I have followed Marquard in reading

though I am not at all sure that the addition is necessary.

might mean ' the most complete

mistake possible.' Cp. note on p. 130, 1. 6.

1. 17. . The plural is very strange, if the word means,

as it seems to mean, the main bore of the instrument.

Mr. Howard {Harvard Studies in Class. Phil. Vol. IV, p. 12)

quotes in support of this rendering Porphyrius ad Ptol. p. 217,

ed. Wallis : de iav avKovs, ^ ,' ' ''( €€- €•' ye

en\. Also Nicomachus (ed.Meibom,p.8, ].33)>"»'"'^°^"'

8e €€ 6€€ \ ,
\€. He cites too the parallel use of the Latin cavernae

by Servius ad Aen. ix, 615.

If it were not for the strength of these passages, one might

suppose here to refer to the sidetubes with which some

were furnished, and which served, when in use, to lower

the pitch of the instrument (see Mr. Howard's article, p. 8).

1. 18. Marquard inserts 6 unnecessarily. He assumes

that in 1. 19 must be an instrumental dative, and that €€
must be used personally, in which case the construction will be€€ €€( , and€( and avievai will

be used intransitively. But there is no reason why 01? may not

be a dative after^ = [those other parts] to which it is

natural [to raise and lower tone].

1. 24. ravTiJ. Cp. p. 122, 1. lO.

1. 25. yap(. For the violent ellipse by which yap

is left without a finite verb, cp. p. 145, 1. 6, yap^.
Should we read( for^ ? For this

expedient of bringing the two pipes together, and drawing
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them apart, and for its effect on the pitch, see the last clause of

the sentence from Plutarch {noti posse suaviter 1096 a) quoted in

the note on p. 112, 1. 15.

P. 133, 1. 2. ovhkv \iyav ... Here Marquard's

translation is distinctly amusing, 'daher macht es offenbar

keinen Unterschied, ob man sagt " gut die Floten " oder

^'schlecht.'" Westphal is equally ridiculous: 'sodass es meistens

eigentlich dasselbe besagen will, wenn das Publikum beim

Aulosspiel " gut " oder " schlecht " ruft.' The meaning simply

is that the goodness or badness of the music does not depend

upon the instrument.

1. 21. ' et ... One more argument. Clarinets

are changeable instruments, and their music must alter with the

alteration in themselves.

P. 134, 1. 5. The MSS ro€ opyavov cannot be right.

The argument plainly is (i) instruments in general will not

serve as bases for the laws of harmony ; and (2) least of all will

that very defective instrument, the clarinet, do so. For opyavov

used alone cp. p. 133, 1. 4.

1. 14. ^ ... It is required of us firstly to

ascertain the phenomena correctly, secondly, to distinguish

truly in these phenomena what is primary and what is derived,

thirdly to grasp aright the result and conclusion. In other

Avords we must first observe accurately, then analyse our facts

and find the essentials, then sum the results of our observation

and analysis in a generalization. The generalizations, which

we shall thus obtain, will be the, or fundamental principles

of our science, from which its other propositions will be deduced.

It is indispensable that such fundamental principles should be

(a) indisputably true ; (d) recognizable by our sense perception

as primary truths of music.

The science of Harmonic then as conceived by Aristoxenus

starts from the observation of individual facts, and proceeds by

induction to general principles, which serve in turn as foundations

for a train of deductive reasoning.

1. 17. ToG: . . .. This passage is mis-

translated by Marquard 'die methodische Beobachtung des

Zufalligen und Uebereinstimmenden,' that is ' the methodical
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observation of the contingent and constant
'

; by Westphal ' so

muss der Sache gemass erkannt werden was sich (erst) als

Schlussfolge ergiebt, und was in die Kategorie des allgemein An-

genommenen gehort/that is, 'we must distinguish in accordance

with the facts what is only arrived at as a conclusion, and what

belongs to the category of the universally admitted.' But (i) to

and are technical terms for the result

and conclusion ; (2) means 'to see the connexion of things

'

not to 'see the difference' between them
; (3) if to and

TO€ are distinct and contrasted classes, we should

require \ €.
1. 25• ' ev ... We must neither trace back our

musical phenomena to physical and non-musical principles ;

nor be content till we have resolved them into the ultimate laws

of music.

1. 27. For of the MSS I read ] in the sense of gt/a ' re-

garded as.'

P. 135, 1. 1, ivTOs. A metaphor from the race-course.

1. 7. . . . . See Isagoge [ed. Meibom, p. 9,

1. 34]) KOLvov 8e TO € €. ev

Tpels€ yeviKol€. melody is COmmon
when it employs only the fixed notes, which, of course, are

common to all three genera ; it is mixed, when it employs notes

of different genus.

1. 12.^ '
. . .. That is the differ-

ence between concords and discords in one special case of the

difference between larger and smaller intervals. The conno-

tation of the between concords and discords contains

the connotation of the of size, but the denotation of the

of size contains the denotation of the between

concords and discords.

1. 18. The MSS are corrupt here. It is absurd to say that

the Fourth is determined as the smallest interval by its own
nature. It is so determined by the nature of melody or song,

inasmuch as all the smaller intervals which the latter produces

are discords. The correction is due to Westphal.

P. 136, 1. I. € Xeyo/zez/ -. Marquard rejects this sentence on the ground that
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the sense required is not 'we say what we have learned,' but

' what we say, we have learned.' But, just as ^
means saying this we are speaking the truth' (the

predicative force lying in the ), so here the meaning is

' in the above statements we are repeating what we have learned

from our predecessors.'

1. 6.. Cp. the use of in p. 145, 1. 17 ; p. 156,

1. 5 ; p. 159, 1. 8.

I. 10. ovT€ TO ( Uaripov ... Meibom, Marquard and

Westphal alike find this sentence unintelligible. Is it not

a fact, they ask, that the sum of a Fourth or Fifth and an

octave is a concord? Accordingly they correct the reading

by inserting ? after eKarepov. But the MSS are

perfectly right, and the commentators construed wrongly.

Written in full with the ellipse supplied, the whole sentence

runs, ovT€ yap TO ^ \
TTOtei", € ( \ ^€€ ^ , and the meaning

is ' Add to a Fourth or a Fifth an interval equal to itself ; the

result is a discord. Add to a Fourth or Fifth respectively

the sum of an Octave and a Fourth or Fifth ; again the result

is a discord.'

According to the absurd misconstruction of Meibom, Marquard

and Westphal, the second part of the sentence in its complete-

ness is as follows : o?re to ?^
€. Now it is quite

correct to say '4 added to 6 causes the whole to be 10' or

'the addition of 4 to 6 causes the whole to be 10,' but surely

not to say ' the sum of 6 and 4 causes the whole to be 10.'

1. 18. Aristoxenus introduces two warnings. When he says

that it is possible to sing the third or fourth part of a tone, he

must not be misunderstood as saying that one can in singing

divide a tone into three or four parts. For that would imply

the possibility of singing three thirds of tones or four quarter-

tones in succession which is against one of the fundamental

laws of melody [see p. 119, 1. 20].

Again, he has mentioned no smaller division of the tone than

the quarter-tone, because the voice can sing and the ear dis-
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criminate none smaller. But it must not be forgotten that in

the abstract there cannot be a minimum interval any more than

a minimum space or time.

P. 137, 1. 4. ore Se .. Between the Diatonic and

Chromatic scales there is only variation of the Lichanus, as

these genera have their Parhypatae in common.

P. 137, 1. 18-P. 138, 1. 6. Marquard is greatly disconcerted

by the abrupt transitions which he finds in this passage from the

indicative to the accusative and infinitive construction. Besides

correcting rightly Set to b^lv in p. 138, 1. 3, he omits eVrt in

p. 137, 1. 20 to remove the incongruity. As a fact, with the

exception of the blunder Sei for belv, the reading of the MSS is

quite unexceptionable, and the construction normal. The quoted

qtiestions are in the indicative, the quoted statements in the

accusative and infinitive. The dvai that follows Oereov in p. 137,

1. 23 is grammatically dependent on it, and not the infinitive of

oratio obliqtia, as Marquard supposes.

1. 18. The objection cited in this paragraph, and the answer

of Aristoxenus to it, raise again the conflict between the super-

ficial view of notes as points of pitch, separated by certain spaces,

and the deeper view of Aristoxenus according to which notes

are essentially members of a system with special functions. The

objection is stated in 1. i8-p. 138, 1. 5 and here again Marquard

has quite wantonly perverted the order of the sentences. The

argument of the objection may be stated thus :
' We object to

applying one term, say the term Lichanus, to several points of

pitch at different distances from the Mese. The term Hypate

signifies one certain point at one certain distance from the

Mese; why not similarly restrict the term Lichanus to some

one point, say the point two tones below the Mese, your

Enharmonic Lichanus ; and use other names for what you

call the Chromatic and Diatonic Lichani ? For we hold that

notes which bound unequal magnitudes must be different notes;

or, to put it more plainly, that a difference in the size of the

contained interval necessarily implies a difference in the con-

taining notes. We hold equally, by simple conversion of this

proposition, that different notes must bound different intervals,

or that a difference in the containing notes necessarily implies
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a difference in the size of the contained intervals. Consequently

a proper nomenclature will always employ the same terms to

denote the points bounding the same magnitudes of intervals
;

and will always employ different terms when the bounded

intervals are unequal.'

1. 19. Marquard reads TeOevTos for on the ground

that it is when one posits, not when one changes, one of the

possible intervals between the Lichanus and Mese that a

Licbanus results. But the sense is rather this : The objectors

urge that between any two notes there must be but one interval

;

if this interval be cha?iged, then there must, say they, be a change

of notes also.

P. 138, 1. 2. The addition of\6^ is perhaps unnecessary
;

might stand by itself for * receives the name.'

1. 3. Probably S is right in omitting .
1. 5• The sentence yap ' ^^ avrols(€ ehaL is the simple converse in sense, though not

in form, of delv yap erepovs eivac (pOoyyovs rovs eTepov ey€os. For the former sentence =' equal intervals should be

bounded by identically-named notes '= ' no notes should have

different names unless they bound unequal intervals'= ' no notes

are really different unless they bound unequal intervals '= ' all

different notes bound unequal intervals,' which is the simple

converse of ' all notes that bound unequal intervals are different

notes.'

1. 9. Before dealing with the original proposition of the ob-

jectors Aristoxenus disposes of its converse by insisting that

the essential feature of a note is its ^, and that nomen-

clature cannot overlook the distinction between the notes a and

e in the scale

i 3i

when they are Mese and Nete, and the notes a and e in the

scale

-I-

when they are Lichanus and Paranete.
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1. 14. I read eV, 6 for eV of the MSS.
1. 16. oTi * ovde ... Having disposed of the

converse Aristoxenus turns to the original proposition, which

requires a spfecial refutation ; for the two propositions are

related to one another as a Universal Affirmative and its simple

converse ; and the falsity of one does not prove the falsity of

the other. Aristoxenus has to prove not only that inequality

in the contained intervals is not the sole ground for distinguishing

notes by name, but also that it is no sufficient ground for doing

so at all. His arguments are two :

' In the first place, if you insist on having different names

wherever there is a difference of interval, you will require an

infinite vocabulary. The voice, for example, may make its second

resting place in the passage of the tetrachord at any point between

a semitone above the Hypate and a tone below the Mese. The
number of such points is infinite. We call them all Lichanus,

but you who insist that a difference of interval demands a differ-

ence of name Avill require an infinity of names. Perhaps you

will think that this is the quibble of a casuist ; that as a matter

of fact three terms would do, one for the Enharmonic Lichanus,

one for the Chromatic, and one for the Diatonic. But it is no

quibble. For consider seriously () : different schools

or theorists assign different positions to the Lichani of the

different genera ; and there is no earthly reason for giving one's

adherence to one of these schools rather than another. Take

a special case. Some theorists locate the Enharmonic Lichanus

at two tones below the Mese ; some place it a little higher.

Supposing, then, that we even went so far with you as to restrict

the term Lichanus to the Enharmonic Lichanus, we should have

just the same difficulty again. For here are two upper passing

notes, one two tones below the Mese, and one a little higher

;

both of them to the ear give an Enharmonic scale, so that both

have equal claims to the name of Lichanus : yet they bound

unequal intervals from the Mese, therefore, on your theory, the

one name will not apply to both.'

' In the second place, your demand ignores the fundamental

character of sense perception which, abstracting from the petty

distinctions of quantity, looks to the similarity of things through
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their possession of common qualities. Thus the juxtaposition

of two small intervals produces on the ear an impression of

a certain sort, which remains the same whatever the exact size

of the intervals may be ; and one uses the general term Pycnum
for this juxtaposition. But on your principle, one has no right

to employ this term, since Pycna are of different sizes. Similarly,

one has no right to speak of Enharmonic, or Chromatic, or

Diatonic, for all these classes imply the ignoring of mathematical

differences. If, on the other hand, we do admit a class Pycnum,

a class Enharmonic, why not also a class Parhypate and a class

Lichanus ? Fot just as in the case of Pycna you have a general

feature, namely, a certain compression, and as in each genus

you have a certain character common to the particular cases of

it, so here you have as common features the species or figure

of the tetrachord, that is, a plan of four notes, the two outer

fixed at an interval of a Fourth with the upper as tonic, and two

passing notes between them.'

1. 17. ox- of the MSS I read ^^. The
preceding sentence asserts that A is not a necessary result of

;

nor, continues Aristoxenus, must we allow that is a necessary

result of A. But cannot mean ' to assert a necessary

dependence.'€ = ' the opposite order of dependence.'

1. 21. . . . ev €€, I have

transposed this passage from its unintelligible position after

8€€ in p. 140, 1. I. In its proper place it is most serviceable

in answering the certain objection that to talk of an infinity of

Lichani is mere casuistry.

P. 139, 1. 2. It is quite unnecessary'• to insert with Marquard

and Westphal ov awibelv. € may very well

introduce a conclusion pressed against an adversary in the form

of a question.

1. 13.' Se is parenthetical, and agrees with€
and stands in apposition to eis . . ..

1. 14. I read € for in 1. 14, and 5e ( € for€€ in 1. 1 7. For€ in the sense of ' to cover all cases in

which' cp. p. 141, 1. I.

1. 16. . If the reading is correct,
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must be construed as a genitive of the material: *a voice-

utterance consisting in a compression,' i. e. in a succession of

close-lying notes.

1. 21. I insert after.
P. 140, 1. 9• Finally, Aristoxenus shows a palpable absurdity

that would result from the acceptance of this principle—the

absurdity of one note bearing more names than one in the same

scale. In the first place let us take two equal intervals in

succession ; for instance, the interval between e and /, and

X

between /and ft/ in the Chromatic scale "~ -J—
jfJ—

^^^^=^-

If we insist on using the terms X and universally for the

lower and higher notes of an interval of this size, the / of the

above scale will be both X and Y.

In the second place, let us take two unequal intervals, the

interval between e and/and that between/ and ^ in the Diatonic

scale F^ J =^ *—^— On the principle under exami-
" X

"

nation, inasmuch as the names signify no function or intrin-

sic qualities of notes, but merely a space relation between

two points whose only quality is that they are so far from one

another, every such name of a point must connote its relation to

another point at some certain distance ; and cannot be employed

outside this relation. Thus every change in the size of an

interval will demand a new pair of note-names. Hence in the

present case the intervals between e and / and between / and

g will bear two distinct pairs of names, say XY and MN; and

/will bear two names, Fand M.
P. 141, 1. I. In this paragraph we have another exposition of

the genera and their 'shades.' See pp. 116-118.

P. 142, 1. 23. The missing words have been well supplied by

Westphal.

P. 143, 1. 13. I have little doubt that we should read XcKreov for

heiKriov. Cp. p. 147, 1. 25, where all the MSS read instead

of the plainly necessary deiKreov.
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1. .: cp. p. 121, 1. 7. The term is here used, not of

a particular melodic figure, but of the general consecution of

melody.

1. 19. I omit the words yap 8€ ris as

a gloss Avhich has crept into the text. They are meaningless

by themselves, and require the addition of ^^, or the

like ; even when thus emended they present a singularly weak,

and at the same time wholly unnecessary statement. The gloss

was occasioned by the ambiguity of the following ^.
1. 20.- here =' up to, but excluding.' It more often means

'up to and including' (see p. 131, 1. 3). The same ambiguity

attaches to ?. Cp. p. 144, 1. i, and p. 140, 1. 4. Perhaps,

however, we should read abwarcl here.

1. 21. TO ovT iv ... The nature of melody brings it to

pass that (a) sometimes the next note to a given note is separated

from it by the smallest possible interval, as in the Enharmonic

=^=^=j^^=^^^^^^^= the next note above xe is /.scale

() Sometimes the next note to a given note is separated from

it by an interval of considerable size, as for instance in the same

scale the next note abovey is a. (c) Sometimes a consecutive

progression moves by equal intervals as from f \.o b in the

Diatonic scale ;^^p 3^ ^ - {d) Sometimes

a consecutive progression moves by unequal intervals as from

/ to b in the Chromatic scale \-^—-\—~j~^

—

"^—'^~~

i 2 2
•"*' "-5

Consequently, the true conception of continuity is not derived

from the notions of the minimum, the equality, or the inequality

of intervals.

P. 144, 11. 8-9. After much hesitation I have accepted Mar-

quard's reading, though I believe his interpretation of it to be

quite erroneous. The difficulty lies in the genitive €-
: the general argument is clear. If we admit that
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the maximum number by which the distance AB can be divided

is four

it is evident that the points A, x, y, z, are consecutive, and

admit of no intermediate points of section. Aristoxenus refers

to these points A, x,jy, z, as 'the notes that bound fractions

of the said number.' Marquard identifies the number with the

distance AB, and regards as a partitive

genitive. But, to take the above illustration, evidently

refers not to the distance AB but to the number four by which

it has been divided. For it would not be true to say that the

points which bound parts of the said interval are consecutive

;

A,, for example bound parts of it, and are not consecutive.

We must therefore understand the partitive genitive

with €, and interpret aS

* having the said number as denominator.' To recur again to

our illustration, the whole phrase

would mean ' fractions-of-four ' (or ' fourths ') 'of

the distance AB:
1. 1 8. I read for of the MSS, as the

middle voice is out of place, is parallel to €€
that immediately follows.

Meibom wished to read^ for ^^^. But Marquard

points out that each alternative here referred to comprehends

two relations, those of any given note to a certain note above

it and to a certain note below it.

1. 20. Set * ayvoeiv ... For instance, the scale

I I
! 1 ^

! J ^ ^—^^^'^
obeys the above law

;
yet it is illegitimate, because it violates

the law of the tetrachord that the interval between the lower

fixed note and the first passing note must never be greater than

that between the two passing notes.

P. 145, 1. 5. yap ... The law of the sequence of

tetrachords is as follows : two tetrachords belong to the one

scale either if the notes of one form some one concord with the
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corresponding notes of the other, or if the notes of both form

a concord with the corresponding notes of a third tetrachord

of which they are both alike continuations, but in opposite direc-

tions, one upwards, one downwards.

Thus, in the Greater Complete System (see Introduction A,

§29)

the notes of any one tetrachord form some one concord (Fourth

or Fifth or Octave) with the corresponding notes of any

other.

Again, in the Lesser Complete System (see Introduction A,

§ 29)
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alludes. One may perhaps have been a certain order in the

employment of conjunction and disjunction. Thus the scale

r> "J

might be regarded as illegitimate, because the conjunction and

disjunction do not occur alternately.

1. 15. The MSS here read' h yLteye^ei, which I have

corrected to' evl -^^. is the infinitive after

6, and with one repeats exeiv€.
Marquard reads ^ 8€ ' el -^,

and translates absurdly ' seem only to take

place when they are determined in magnitude, or at any rate

only in a highly limited degree.' Of course e,\eti/ means
* to have a locus of variation.' The same misconception under-

lies Westphal's reading exeiv€ ?' el -^.
1. 19- ... Note Aristoxenus' recognition of

the truth that the determination of all intervals must in the

last resort fall back upon the elementary relations of the

concords.

', deleted by Marquard, may be an example of the Se-
TLKOV.

1. 22. . Intervals smaller than semitones cannot be

determined by concords. For the Fourth consists of two and

a half tones, the Fifth of three and a half tones, and the Octave

of six tones ; and no repetition, addition, or subtraction of these

numbers will lead to any fraction smaller than a half.

1. 23. €\ TO6 ... If it be required to ascertain by concords

the note that lies two tones below G, the following will be the

process

:
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The note that lies two tones above G is ascertained thus

P. 146, 1. 5. yiV^rat . This is evident. If in the

Fourth we determine the ditone between

a and /by concords we have in so doing also determined by

concords the semitone between e and/ For e is given in concord

with , and / has now been determined by concord with a
;

and e and /are the bounding notes of the semitone.

1. 20. TToTepov ' ... The following is Aristoxenus'

demonstration that a Fourth consists of two tones and a half

(a tone being the excess of the Fifth over the Fourth). Take

4th 4th

a Fourth e-a, and determine by concords the note /two tones

below a, and the note jj!^ two tones above e. It follows that the

remainder ^-3/"=the remainder fll^-<2 because each of them=the
whole Fourth, e-a, less by two tones. Now take the Fourth

above/namely i^a, and the Fourth below j$^ namely j^^. There

will now he side by side at each extremity of the scale two

remainders, which must be equal for the reason already given
;

that is, ^d-e, e-/, ^g-a and «-jfa are all equal, because each of

them equals a Fourth less by two tones.

Now if ^d and
Jf
a, the lowest and highest notes of the scale,

be sounded, our ears will assure us that they form a concord.

This concord, as greater than a Fourth by construction and

obviously less than an octave, must be a Fifth. But since

^d-^a is thus found to be a Fifth, and ^d-^g by construction

is a Fourth, ^g-^a must be the difference between a Fourth
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and a Fifth ; in other words, a tone. But we have ah-eady seen

that ^g--a= a-^a .'. ^g-a=2L semitone. But by the construction

^-Ji^=two tones ; therefore e-a being the sum oie-^g and ^g-a

must be equal to two tones and a semitone.

P. 147, I. 4. The MSS read €€ ev

which Marquard andWestphal following Meibom correct

by changing ev to . But (i) how did the grammatically

obvious come to be corrupted to ev ? (2) what is the sense of

insisting that the remainders are ' not one ' ? (3) the article before€ is objectionable, as the meaning is ' there will be two

remainders.' I read^ for \ ev . ^^ avpex€ls=
' lying side by side,' ' in juxtaposition.'

1. 9. The absurd in this line and in 1. 1 5 arose of course

from the scribe mistaking the of brjkov and the ' before

for numerals.

P. 148, 1. I. The MSS read biTOvov'

... Marquard followed by Westphal inserts before

; but I prefer yap, because (i) the sentence

supplies a reason, (2) yap might easily have been lost before.
P. 149, 1. 12. Before we consider Aristoxenus' exposition of

the continuity of tetrachords, there are two points to be noticed.

Firstly, whereas in his former sketch of the matter [p. 145,11.3-13]

he considered the relation of similar tetrachords only, here his

treatment takes into account the differences of Figure. Secondly

there is an ambiguity in the terms^ and e|^s•, which some-

times signify merely * in the same line of succession,' at other

times ' next in the line of succession.'

In general, Aristoxenus asserts, tetrachords are in the same

line of succession if their boundaries are in the same line of

succession or coincide. In this general definition are explicitly

given the two species of succession of which tetrachords are

capable. We have a case of the one species when the lower

boundary of the higher of two tetrachords coincides with the

upper boundary of the lower ; a case of the other species, when

the lower boundary of the higher of two tetrachords is in the one

hne of succession with the upper boundary of the lower.

Now we must not confuse this distinction with the distinction

between conjunct and disjunct tetrachords. The latter distinction
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divides successive tetrachords into (a) those whose extremities

coincide; and () those whose extremities are divided by one

tone. The former distinction divides successive tetrachords

into (x) those whose extremities coincide ; and (j) those whose

extremities are in the same hne of succession. Now the class

(iz) = the class (x), but {>) is only one subdivision of the class (y).

Thus in the legitimate scale

—d-bJ—J— .

EP^^3=q=^3=3=^=
the tetrachords E-F-G-A and c-d-^e-f fall into the class (j),

since A and c are in the same line of succession, but not into the

class {b), since they are separated not by one tone but by a tone

and a half.

Now if two tetrachords belong to the class {a) (and con-

sequently to {x) also) they must be similar in figure. Otherwise

as in the pair

we shall find a violation of the fundamental law of continuity

[p. 1 20, 1. 16].

On the other hand, if tetrachords belong to the class (_y)

they will sometimes be similar, sometimes dissimilar in figure

:

similar, when they belong to the class {b)^ that is when their

extremities are divided by a tone (and also, of course, if they are

separated by a full concord) ; dissimilar, if they are separated by

any other interval.

Thus in the scales

f 5=^^^
^
and

Ssfei^ A Ali--

J. -^
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E-F-G-A and ]?B-C-D-\}e, E-F-G-A and \?e-f-g-^a in the

first, and E-F-G-A and C-D-e-f, E-F-G-A and f-g-a-b,

E-F-G-A and B-C-D-e in the second are all examples of

class [y) ; but only the last pair are examples of class {b) and

only the last are similar in figure.

Since then we have seen that all successive tetrachords may
be divided into {x) and (/), and since all (a) are [x) and are

similar in figure and only those {y) are similar which are also

{b)^ it follows that all similar tetrachords in the same line of

succession are either [a) or {b). As Aristoxenus says, (€ eivai Sie^euy/MeVa.

. 140, 1. 4• In general, tetrachords in the same line of

succession cannot be separated by a tetrachord dissimilar to

themselves ; for

I. Similar tetrachords in the same line of succession cannot

be separated by a tetrachord dissimilar to themselves.

For if it be possible, between the similar tetrachords E-F-G-A
and ^-t? i"-^^ let the dissimilar tetrachord ^-^-J C-^/ be inter-

posed.

^ 3 9<•̂
—

P-
-(^

The resulting scale is illegitimate, because / neither forms a

Fourth with the fourth note below it, nor a Fifth with the fifth.

2. Dissimilar tetrachords in the same line of succession cannot

be separated by a tetrachord of any figure.

For if it be possible, let the two dissimilar tetrachords

E-xE-F-A and (1-%/--^ #/-^be in the same line of succession

and separated by a tetrachord of any of the three figures.

(«) ^

i 3^^ :«*=
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Any one of the resulting scales is illegitimate. In (a) for example

xA neither forms a Fifth with the fifth note above it nor a Fourth

with the fourth ; and the other scales suffer from the same

defect.

P. 151, 1. 4, For ov iari I read y eVri for two reasons. Firstly,

the sentence is thus made exactly parallel to the next ; and

Aristoxenus is fond of such parallelism. Secondly, if we read

ov, the meaning is ' People take the ditone as simple and then

wonder how it can be divided
'

; but we require rather ' People

know that the ditone can be divided, and then wonder how it

can be simple
'

; and this sense is secured by reading y eari.

The difficulty which Aristoxenus here resolves arose from the

common misconception by which one decides an interval to

be simple or compound by its dimension, without taking into

account the scale to which it belongs, and the functions of its

containing notes.

1. 17. I omit TO '' ^^? iariv. The fact

that the disjunctive interval (the tone) does not vary is used

to prove the theorem, and therefore cannot be part of the

statement of it.

1. 22. The disjunctive interval is constant because the notes

that contain it are fixed notes.

P. 152, 1. 14. For MSS^ I read^. Cp. p. 1 53, 1. I.

1. 18. For the MSS €€^ Marquard and West-

phal read, supposing the to have crept

in from 1. 16. I read ei/, ; ev helps to account for the

corruption, and strengthens the expression of the argument.

P. 153, 1. II. oTi §6 Koi (( ... Defective or

transilient scales [see Introduction A, § 26] contain fewer

intervals than the simple parts of the Fourth. Also in the

Enharmonic scale of Olympus [see note on p. 115, 1. 2] the

Fourth was only divided into two intervals.

1. 13. be npos ... The next eleven pages

are occupied by a series of special rules as to the succession

of notes and intervals, all of which rules derive themselves

immediately from two fundamental laws. One of these laws,

that by which the order of intervals of the original tetrachord is
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determined, is always presupposed by Aristoxenus ; the other

which demands a Fourth between fourth notes or a Fifth between

fifth notes [see p. 1 20, 1. 1 6] is explicitly quoted. To understand then

all these special rules, it is only necessary to keep before one's

mind (a) the form of the original tetrachord, and the functions of

LP MP HP LP

its notes as regards the Pycnum \-4^—^ ~J J

—

=^—
, [see

note on p. 129, 1. 4] and (d) the possibility of choosing between

conjunction and disjunction both in the ascending scale

LP MP HP LP
LP MP HP LP
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assertion, there being but one progression upwards from the

semitone or first interval of the Diatonic tetrachord (that is,

of course, in the scale of any one shade, see p. 159, 1. 12);

and in the second place, referring as it must, along with the

preceding paragraph, to the Diatonic genus only, it could

not stand in such close connexion with the following propo-

sition, which as it concerns the ditone can only apply to the

Enharmonic Genus.

1. 10. eVt oe TO which in some of the MSS
follows eVt TO is a most silly interpolation. The sentence

in 1. II, XetufTui ( yap ..., introduces the proof of the

assertion n'Keiovs 5e in 1. 9. The consideration

of the descent from the ditone does not begin till 1. 13, eVi oe' dedeiKTai yap ...
P. 158, 1. 15. I read with R. The other MSS have

. But whichever we read, peyfuos is accusative

(whether governed by ' or ) and not nominative, as

Marquard and Westphal suppose. Evidently the chromatic

interval that corresponds to the enharmonic ditone (which will

differ in size as we pass from one shade to another) will vary

inversely as the size of the Pycnum. ye, of the MSS,
earlier in the sentence, is quite correct.

P. 159, 1. 15. I have corrected d to ji. Cp. p. loi, 1. 13, where

Westphal has corrected to l^ep. The MSS of Aristoxenus

exhibit perpetual confusion of i, e, ?/, , et, 01. Cp. note on p.

loi, 1. 7.

1. 18.€ . . . '; . . . are used in a general not

a technical sense here.

P. 161, 1. 24. The absurd eVi which appears in the MSS is

really the eVei of p. 1 62, 1. i . This is proved by the Selden S, the

writer of which after the o86s e0'^ of 11. 23-24

missed a line, and proceeded to write the deiKTeov eVi (for eVti)

of p. 162, 1. I. Then discovering his mistake he drew his pen

through these latter words.

P. 162, 1. 4. Whether we retain ovdeTepov of

the MSS or read as I prefer ^ the sense

is ' neither above nor below.'

1. 8. The MSS read ([ TO'
29a
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in the sense of ' whether above or below ' on the analogy

of ovderepov (1. 4) ; and eVi in the

sense of ( -. But this last is very hard

to accept ; the phrase would much more naturally mean ' in

the same direction of pitch' i.e. either ascent or descent.

I prefer, having read ovdeTepov in 1. 4 = ' in

neither of the directions,' to read here€ € 6
=' in whichever manner the ditone be placed

in regard of the directions.' The two are 6 eVi and

6 €\ .
1. 21. The MSS reading is obviously defective. The words

I have introduced restore the sense simply. Marquard's in-

sertion of the article before- is quite inadequate.

Westphal reads eVl (^ iv

yyov.
. 163, 1. 4• o^t ... The pro-

position of this paragraph seems at first sight inconsistent

with Aristoxenus' exposition of the shades (see p. 142, 11. 9-14) ;

according to which exposition there are only two shades of the

Diatonic genus, {a) the soft Diatonic, the tetrachord of which

is thus divided

s ^ c: 93 15 %III I

(in which i = J^ of a tone)

[b] the sharp Diatonic vith the tetrachord

B «

II I I

If we complete the Fifth by adding to each of these tetra-

chords the disjunctive tone = 12, we shall have in the sharp

Diatonic 12 and 6 as the only dimensions of intervals. In

the flat Diatonic, on the other hand, we shall have four
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dimensions, 6, 9, 12, 15. But how can there be a Diatonic with

three dimensions? In this way, that it is allowable for the

Diatonic scale to borrow the Chromatic Parhypatae. Thus, by

a combination of the Sharp Diatonic Lichanus and the soft

Chromatic Parhypate we obtain a Fifth of the form

I I i I^ z? ca fl,

a. -^ ^ g

a 4 ^ 14 i:^ 12 1^ ^II I I 12 '

which may be called Diatonic from its prevailing character.

In it there are three dimensions, 4, 12, 14.

P. 164, 1. 13. eldos here = schema = the ' figure' or order of

disposal of the given parts of a whole.
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;

143. 23; 154. 14, 6.
108. 8 ; 122. 8, 19 ; 123. 6,

12; 149. 12.

125. .
97. 8; 103. 6; 108. 9;

124. 5; 144. ; 145. 19; 146.

23.- 126. 1 5-

119. 3 ; 124. 19.

123. 2.

122. 8.

121. 8; 137. 2; 141. 2;

147. 8, 20 ; 148. 7-

130. 24; 164. 17.^ 124. 4•

124. 8.

0705 108. 23 ; 109. 2.
132. 1 3.

123. 5•(\5 113. 1 2 ; 117. 8 ; 120. .
138. 2 2.

118. 7•'7 124. 15 ; 132. 14; 133. 5,
II.

133. ; 134. 2.

110. 24, 25; 145. 3^$ 133. 6./ 99. 2, 1 7, 19; 129. g.9 110. II, 17 ; 143. 6.

106. 23.•$ 108. 14•

areats (see note on 103. 16) 97.

10; 103; 104; 105. 19; 106.

11; 114. 9.

112. i8.

106. 17.

103. 12 ; 104. 3, 5 ; 110. 7

;

115.17; 123. 24; 132.19; 133.

I ; 137. 15.

125. 8; 139. 7; 150. 6,
17; 162. 6, 23.

138. 4•( 95. II.

101. 12.
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111. I .
a^ioKoyos 98. I4.

95. 9; 138. 7; 140. 9; 143.

99. I.€ 134. 25.

104. ; 124. 2 2.^ 141. 12, 13-

160. 3•

7€05 97. 15; 104.4; 106; 107;

112. 2; 138. 2, 2 ; 144. 3, 5;
158. 22, 24; 159. 5, 7, 5•- 137. 7 ; 155. 6, 8.

109. 2, 22 ; 110. 25 ; 125.

24; 129.3; 131. 9•

= () *in plain speech, not

in accordance with strict philo-

sophical truth' 102. 14.

= (2) 'roughly speaking,

overlooking particular excep-

tions '125. 6; 126.2,25; 127.5•

— (3)
' ii^ general terms, sum-

ming up particulars' 131. 8;
143. 15.

= (4) 'absolutely, without

exception' 127. 20; 150. 15;
153. 4; 156. 5.

= (5) 'in the abstract' 136.

24.

7;3; 139. 6.

104. I.--^ 122. l8.- 99. 9, II ; 118. 4 ; 124.

^
13 ; 1.^3. 9.€05 99. 2 ; 129. g.€5 124. 2, lo; 134. 25.

98. 9, lo; 99. 13; 103.

15; 108. 8; 113. 3; 119. 16;

128. 9; 131. 17; 143. 17; 144.

I, 2.$ 128. II.^ 124. 9•

135. 2.( 149. 12 ; 164. 5•

96. 6.

105.6; 119. 7•
95. 17; 96. ; 98. 6 ; 99.

24; 114. 6, 21.

atrvKvos 120. 13.

122. 9•
122. 7> 20.

296

(see note on 95. 5) 95.

10; 115. 9; 116. 9; 118. 15;
126. 9, 11; 127. 23; 135. 5;
139. I, 3, 9, 12; 142. 19; 154.

22; 155. 15; 160. 5, 16; 163.

19; 164. 8.09 123. 19 ; 130. 7 ; 134. 24.^, 6 95. 8 ; 96. 12 ; 98.

19; 101. ; 119. 15; 128. ,
13; 131.13., ) 95. 5 ; 101. 1 1 ; 126.

3 ; 130. ; 134. ., 123. 7•

104. 2 ; 107. 23 ; 110. 8 ;

133. 17, 8, 19; 139. ; 147.13•$ 115. 2.

98. 13; 108. 14; 119. 45
123. 4; 124. II, 27;• 131. 5;
134. 19, 20 ; 145. 2; 146. 2

;

,
147. 21.€5 134. 22, 25•

101. 13; 109. 6 ; 126.

]; 134. 26; 135. ; 142. 7-

133. 6.

aarpoXoy'ia 122. 13.€ 115. 23.5 120. 2 1 ; 144. 2.
aaiir^cTos (see note on 108. 22)

passim,
99, 4.

131. 19.

oTOTTos 131. 14, 21; 132. 12, 13;
140. 17.

112. i6; 130. 5 ; 134. 2, 3.\ 134. 8.

avXos (see note on 112. 13) 112.

13; 128. 17, 18; 130.4; 132.

12,16; 133.3,5,7; 134.1,4,7.
106. 20; 112. 2 ; 137. 14.5 97. i6 ; 107. 17 ; 119. ii

;

138. 18.$ 100. 13; 123. i6; 127.

3 ; 144. 21 ; 145. 10.

132. 25; 146. 7, 8, 19;
147.1.

103. .
100. 7 ; 108. 25-

105. 24; 115. g, 16
;

137. 15.

114. 13; 115.14; 128.

22; 133, 22.



INDEX

98. 3; 108. 5; 109. 24:
111. 2, 20,22; 113.8,15; 118.

13, 18; 143. 14; 144. 13; 146.

24; 151. II ; 164. 17.

111. 3.

129. I ; 145. 1 3.

132. 5•

122. 4.

Papvs (< low ' in pitch) passim.

^T . 11 ; 103; 104; 105;
106.

133. 7 ; 134. 4.€ 122. 3 ; 123. 3, 7-

101. 4.

7ei'€(rty 129. 19.

YfjOs (see Intr. A, § 6) passim.^ 124. 22.^ 122. 1 3.• 115. 6.

127. 7•

105. 4 ; 106. 13 ; 107. 20
;

113. 7; 131. 12; 135. ro, 16.

/i/ia 119. 6, 8 ; 128. 2, 3.- 124. 21.7^ 130. 9, II, 13 ; 131. .

5€$ 123. 8.

€05 108. 2.6« 114. 19 ; 133. 20 ; 138. 20
;

160. 9-

118. 6.^ 96. 2.

102. , 6.? 100. 14; 127.4; 139• 7•

95. 21 ; 96. 2 ; 101. 6
;

119. 6; 124. 2.- 109. 17; 149. , 15;
150. 14-^ (' disjunction ' ; see Intr.

A, § 12) passim,^ and passim,

107. 5 ; 126. , 13 ;

130. i8 ; 131. 4.

118. 5.

108. 4.€' 96. 21 ; 102. 20, 25 J

110. 7; 9. 7; 128. 3•

99. 21 ; 110. 8 ; 130.

7; 132.9,23; 136. 19.

122. 19; 133. 14; 139.

22 ; 140. , 6.

132. 5•

]24. 6, 8 ; 126. ; 129.

8.
140. 21.

107. 4•

111. 1 6.? 97. ; 106. 14, 2
;

107. 1,9,12,15; 112. 1 2 ;
128.

24.

(' interval') passim.$ passim.

133. 5•€ 112. II ; 125. 6.

102. 19.

(see Intr. A, § 6) passim.

115. 8 ; 126. .
119. 13.

136. 1 2.

111. 6.^? (see note on 108. 21)

passim.€ 96. 141 101. 21 ; 103. 13.

103. 12 ; 106. 8; 134.

3•
97. 19; 101• 6; 106.

13; 126.3; 142. 2.

(any interval smaller than

a semitone) /aj-^i'w.

119. l8.- 122. 7.

127. .
passim.

517.7', 120.8; 137.14-
109. 2, 2 2.

/oj/aji-m.

98. 22.^ 96. 12 ; 104. 24.

103. 2 5.

95. 6 ; 96. 14 ; 113. 4 ;

124. 8, 23; 125. 1 1 ; 127. ,
9 ; 130. 24; 131. 2, 7; 138.; 140. ; 159. 8, 2.

117.5 128.

159. 15.^ 98. 8.

67 115. 9, 13 > 120. 7•; 124. 20, 23.
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6f5os97. i; 139; 150. 9, 16, 19;
159; 164.

121. 8.€( 95. 12 ; 135. 6, i6.

124, 4.( 108. 7•^ 124. 4 J
150. 24, 25.

€€\ (* violating the laws of

melody ')
passim,

117. 7•(5 97. 6 ; 138. 8.€ 108. 12.( (* musically legitimate ')

passim.
l/i7rei/)ojl23. 13 ; 124. 12 ; 126. 14.( 134. 27 ; 150. 24 ; 160. 3.

139. 1 5, 7•^ 102. 8 ; 154. ; 156. 9.

kvapyijs 103. 14.( (see Intr. A, § 6)
passim.
€( 96. 23.

lvep-^ 133. I.

102. .
95. 2 ; 98. 1 2.

133. 13.'? 135. .( 130. 20.^/ 107. 3 > H^• 23.

f^aipfTos 141. 4•( 99. 1 9, 24; 100. 8 ; 124.; 127. 9> 2, 24.€( 99. 22 ; 115. 21 ; 146. 22.

?£is 98. 7; 123. 19.

e} 115. 5.

114. 6 ; 115. .-- 97. 23; 144. 4•€ 115, 14; 150. , 12.€/7 147. 9•( 98. 2.

124. 19•( 126. 2; 159. 3-' 97. 6.(€5 96, 2.( 105. 17•

emiroKijs 164. 7.

(maKfipLS 111. 18; 127. 7> 23.( 96, ; 98, 25; 103.

22; 107. 19; 114. 7; 130. 8;
160. 2.( 132. 3 > 133. .
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95 ; 101. II ; 130. 8, 15 ;

131. 6, 20 ; 134. 8; 159. 15.

kiriraais (see note on 103. 16) 97.

10; 103; 104; 106. 11 ; 114. 9.

103. 13 ; 104. 3, 4; 110.

6; 115. i6; 123. 23; 132. 19;
133. ; 137. i6.

98. 21 ; 99. i8.

cpyov 131. 18 ; 132. i, 2.

epiariKOs 122. 17.

108. 1 4.

122. II.

€775 114. 21.5 125. 6 ; 159. 19.

121. 9 ; 124. 2, 23.<6$ 123. 4•^ 96. 12.$ 127. 25.

^005 115. ; 123. 7, ; 131.13•
112. 20.

ij/zcpa 128. ; 133. 13.

116. 14 ; 117 ; 141 ; 143.

4, 5 ; 155. 7-3 113. ; 115. 14 ; 116.
;

136. 14, 15 ; 146. 22 ; 147. ,
12.

142 ; 143. 4, 12.

passim,

104. 13 ; 105. , 12, 23;
113. 21.

105. 13, 6, 2, 25.

(see note on 95. 3) 97.

23; 110.8, 22,23,25; 111.8;
125. 25 ; 129. 14; 132; 133;
134.5; 145. 3; 151.18.

151. 3; 158. 22.^ 99. 3 ; 122. 1

1

; 133. ,
21.

ekais 99. 17 ; 145. 5 ; 156. , 24

;

159. 8.
95. 1 1, 14 5 98. 4 ; 101. 8

;

111. 4; 112. 21 ; 124. 8; 127.

12, 15.^ 95. 7•

95. 8; 101. ; 123. 22
;

124. 14; 130.4.^ 180. II, 12.



INDEX

ISia 95. 2 ; 101. 20.

i'Stos 107. 13; 114. 4; 118. 14;
130. 20 ; 134. 8 ; 136. 6 ; 138.

8, 13, 19; 139. 18 ; 142. 19;
151. 17, 23; 152. 18.

110. 14.5 131. 17, 21.

//? 96. 15 ; 105. 17 ; 108. 1 1
;

115. 2.

101. 23; 102; 103 ; 104
;

105; 106 ; 107. 24 ; 118. 4-

131. 14.5 122. II.

127. .
101. 14.

103. II.

97. 17, 19 5 ^8. 5 ; 99• 23
100. 20 ; 101. 6, 8; 104. 24
110. 21 ; 111. 5; 116. ; 125

22; 125. 21 ; 132. 13; 133.8
134. 25 ; 140. 3 ; 149. 13, 7•

96. 6.
101. 14.

135. .-^ 99. 5 > 131. 19.

132. 6.

96. 6 ; 100. , 12
;

103. 25 ; 106.1; 108. ; 113.

6; 126. 6.
122. 15•

104. , 21 ; 105. 2 2
;

108. ; 112. 19; 114. 15;
120.4; 136.22; 137.14; 138.

17; 142. 26; 147. 23.

101. 6.

101. ; 119. 6
;

128. 25; 143. 6.
124. 5 ; 131. 2.

112. 15• ««6; 113. 8 ; 114. 4; 115. 3 5

120. 23; 139. 15; 141. 3-

//€ and passim,

132. 17.$ 151. 3•

118. 15 ; 150. 6; 163. .
128. II.

«piVcu 106. 24, 25 ; 107. 13 ; 124.

17, 19; 126. ; 131. 22; 132.

3, , II.

131. 20.

Kvpios 132. 10, II ; 133. 20.

103. 13 ; 122. 6.5 97. 6.

116. 3; 120. 15, 24; 141.

19; 152. 2, 12 ; 157. , 15»

21 ; 158. 3, ; 162. 23.$ 110. 6 ; 119. 6.

143. 3; 145. 2; 146. 6.

118. 6.

(see Intr. A, § 11) passim.

6$\01. 2o; 103. 7.^5 98. 27; 99. 3; 107. i8;

108. 9, 12, 14; 122. 12; 123.

8, 16; 124. 6, 8; 125. 16; 127.

20; 129. 8; 133. 20; 138. 7;
144.1; 149.16 ; 151.6; 160. 9.

110. 4, 5.

128.

122. 12 ; 123. 6, 15.

141 ; 142 ; 143 ; 155. 7-

131. 21.

]14. 19 ; ]15. 4 5 123.

9; 126. 14; 129. , 14; 131.

.
95. 3 ; 96. 19 ; 97. 2, 22 ;

98. 3, 23; 99. 4; 100• ^71
101. 9; 103. 5; 107. 6, 23;
110; 111; 112. 3 ; 113. 2; 120.

6, 17; 121. 4; 123. 23; 124.

14; 129. 12, 19; 130. 2, 14;
134. 4; 135. 6 ; 143. 15, 8 ;

144. 6; 159. 17.

passii7i.

96. 3, 7 101. 2 ; 119. 5

;

120. 4; 129.6; 144. 7-

103. 8.

A/eW 106. 2 ; 116. 5 ; 125 ; 126. 2,

6; 137. 3; 139. 21; 140. 1,4;
142. 2.

98. 5; 109. 15, 9•
/icV?? (see Intr. A, § 11) passim,

134. 2.

101. 8 ; 125. 14 ; 129. 4,

5,7; 131.9.
129. 3•

104. 6.

133. 9 ; 158. 14.

99. 5 5 100. 9•
160. 5-17 J

163. 3.
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162. 17.

115. 22 ; 141. II, 12.

123. 20 ; 130. g.

112. 21 ; 130. g, ; 141.

II.

95. 9•- 100. 9•

Ai(/fTOs 109. 17; 135. 7•

/xt^ts 100. 12.^ 128. 14, 23-/ 127. 25.

^V77Ai77 129. 22.

129. 23.

/05 111. 12.

104. 2 2.

129. 12.^ 98. 3; HO. 4' ^7? m*
I ; 124. 15., 95. 15 ; 123.6, 1 8, 19;
124. 27., 95. 15; 98. 3; 99. 4;
144. 6, 21 ; 123. g, ; 124.

12; 125. 4> 25; 129. 2, 2,
24; 133. 12; 159. 14.

(see Intr. A, § 11) 125. 10;
138. 9; 144. II.

(see Intr. A, § 29) 131. i.

97. 13; 107. i6; 108. 6;
113. 17, 20; 118. 3; 123. 22.

roT/Tos 124. 5.

119. 8; 128. 4.^? 97. ; 125. 4; 131. 4;
132. 2, 6.

iwtVt 107. 5; 108. 12; 129. 17;
130. 3; 131. 22.

122. 4 ; 157 ; 158 ; 159 ; 160

;

161; 162.

oIkcios 135. I.01€ 100. 23.? 119. 23.

96, 3 ; 127. 2 2.'- 143. 8.
oAcys 96. 14; 97. 13; 123. 12 ;

127. 21; 145. 15.

105. 2.

139. 7 ; 145. 3 ; 149. 3, 4 ;

150. 7-9•

300

65 139. 21 ; 152. g ; 158. 13,
16.'/ 114. 15 ; 124. 3 ; 134.

17-

105. 8; 110. 6 ; 114. 4;
122. 17: 138; 140; 164. 14.//^. 25; 102.22; 104.20.

(' high ' in pitch j passim,^ 97. II ; 103; 104; 105.

22, 24; 106.

hfrfaviKos 106. 17.-^, 123. 20.

opyavov 104. 4; 112. 9, 12; 124.

15; 126. 10; 132; 133; 134.

5. 6.

6p9os 133. 6.9 110. 13; 132. 5; 134. i6;
146. 21.

105. 6.

0/30S 140. 3 ; 146. 1 2, 24 ; 149. 17 ;

150.? 97. i8.

ovOds 133. 7.

o(p€\os 133. 4 ; 145. 2.6\€$ 131. 17.

132. 2.

o^ts 124. 23.

05 102. 26; 104. 7; 129. 6;
136. 6 ; 159. 8.

nais 112. 18.

113. 19; 144. ii.

iravTiXwspassim,• 125. 2 2 ; 129. 12.

132. 25.

103. 21 ; 122. 14.

129. 1 8, 24•

123, 7, •
98. 14; 136. 2.

126. 24.

(see Intr. A, § it) 125.

9; 137. 20; 138. 12; 158. 20.

(see Intr. A, § ii) 138.

9, 10 ; 144. 12.

119. II.

130. 2, 17; 131. I5.

130. 8, 1 5.

108. 8 ; 134. 26 ; 139. 6.

112. 3•
(see Intr., § ) passim.



INDEX

122. 6.

142. 6.

nivTc, (* the Fifth ') passim.

106. 15; 159. 14, 19;
161. 3, i6.

iTf/ws 101. 23 ; 107. 9 ; 112. 12
;

115. 15, 17; 122. 13; 130. 3,

7 ; 131. 16, 22; 132. 2, 10.

n^piypacprj 98. 5.

138. 6.

124. 24.

100. I.

144. 4, 8.

146. 17; 156. 13, 6, 23;
162. 6, , 21.

145. 1 8.

134. 7•/ 151. 2 ; 158. 21.5 97. 7•

122. 8.)? 164. 2 1.5 143. 19-? 122. .
132. 4' 25.

95. 12.

120. 8.? 109. 2 1, 2 2.$ 95. 3•

122. 51 129. 5•
96. 9 131. 3•? 125. 15-23•

and-
passim,

111. 9•

100. 2.

134. 8, 22; 151. 2;

153. 3; 158. 21 ; 159. 3-^'^ 122. 4•

109. 24.

134. 12.

122. 3 5 134. .
110. 25 ; 123. 6.

122. 1 8.

120. 5 ; 128. 25.

147. 7•

115. 9; 133. 17, 8.
110. 9 5 145. .

122. 9> 7•
115. 13•

120. 2 ; 134. 21.

113. 19.

95. 9» 104. 9; 132. 2;
134. 19-

147. 24; 148. 5•

145. 2 ; 141. 5•/ 111. .
110. 5•

134. 14.

132. 6.5 107. 21.^^? 127. 24.

{see note on 116. ") passim.

6$ 108. 23; 109. 13.

^7 110. 13-

123. 20.

125. 22.

125. 15, 23•

105. 17.

97. 9•

100. 22; 125. 23.

95. 2 ; 115. 7; 130. 19,

2; 131. , 2; 135. 19.

101. 24.

a/feVts 102. 10.? ('stopping') 104. 22./ 120. 12; 134. 12.?;? 95. 6.^/{ 115. 7•'/ 110. 5 ; 117. 7•- 97. 14; 103. 25.

114. 2.'/ 114. 6, 17; 148. 3•

125. 19.

104. 25.

152. 2,
108. .,, and /i-

0/? (see note on 108. 21)

j(>assim.'/ 106. 21.$ 109. 15; 159. 26.

109. 6 ; 149. , 15 ; .
(' conjunction ; see Intr.

A, § 10) passim,

111. 13; 115.1; 125.

25 ; 126. 14.

143. 2 1.

115. .
98. 7; 119• 3» ^2.
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avvexqs 101. 20, 21 ; 102. 15, 20
;

103. 2, 7, 18; 109. 20; 119. 5,

15; 120. 3, 10; 143. 17; 144.

12; 145.9; 147. 6; 149. 17.? 101. 24; 102. 3, 19.^, cwOeTos, and
passim,' 99. ii ; 110. 8, 11 ; 144.

24; 151. 19; 163; 164.

106. i6 ; 113. 6 ; 114. 16
;

131. 6, 15; 134. 17, 24; 141.

19; 147. 22; 151. 8; 160. 19;
164. 23.

95. 8 ; 101. 9 ; 144. 14.$ 107. 21.

115. 5 ; 116. , 24 ; 117 ;

118; 137. 6; 139. 3; 142.9,
12; 143. 9, ; 163. .

106. 7•

112. 6.
112. 6.
99. 4) 107. 6; 110. 13.

(' scale ') passim,

96. 4; 99. 15,16,25; 100.

2; 125. 12, 21 ; 130. 22; 149.

3, 5 ; 164. 13.

98. 2 2.

^? 95. 5 3; 3,7; 113.

20 ; 114. 3; 124. 27: 128.
;

129. 6; 130. 23; 132. 6, 24;
133. 8, 15; 134. 5; 145. 2;

164. 6.
104. 23 ; 153. 3-5 (' pitch ') passim.

107. 23; 117. 9»* 159- 5,
19.

105. 3•5 105. 12, 13; 124. 6.

TfiVoj 108. 4•

124. 25.

€€05 99. 12; 101. 13-€€5 111. 1 2 ; 129. ; 146.

7•' 95. ; 129. 6; 130. .
97. 2; 138. 2; 144. 5.

117. 1 6.

passim,

Sia (, (* the Fourth
')

passim,

138. 21.
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Toviaios passim.
rovos(= (i) 'interval of a tone/

(2) 'key
')
passim.

TOTios (' compass,' ' locus of vari-

ation,' 'region or direction of

the voice-series
')
passim.(5 124. 25.

rpis 141. 12.

(see Intr. A, § 11) 138. 11
;

158. 20.

117. 5.

( = (i) 'manner,' (2) 'style

of composition,' (3) ' character
*

or ' motive ^) passim.
132. 1 7 ; 133. 12, 18.^ 128. 1 8.5 96. i6; 98. 5 ; 108. 1 ; 111.

3; 119.4.
97. 21.

108. 9.', 100. 17; 110. g.

vyieia 122. 1 1.

(see Intr. A, § 11) passim.

(see Intr. A, § 29) 131. i.

102. 3.€05 109. 1 9.

(see Intr. A, § 29)
131. I.^ 117. 5 ; 120. 25 ; 146.

lo; 148. 2.^ 134. 2 7.

120. 24 ; 146 ; 147.€ 107. 7•€€($ 112. 1 4.

97. 2.
128. 13, 2.

122. 5•$ 122. 2 ; 131. 12, 8
;

132. 12; 133. 22.

119. 4•

110. ; 143. 13.'/ 128. 17, 2.
122. 17.

101. 24 ; 102. 8 ; 139. 1 1.

114. 2.
124. 24 ; 125. .-^^ 102. 5; 103. II ; 106.

23; 107. 12.

'^05 (' note ') passim.



INDEX

(ppvyios 128; 130. 13, 14.$ 110. 6; 119. , 13 ; 123.

24.5 97. 31, 22 ; 98. 3 ; 100. 22
;

110. 2; 111. 10, 22; 112. , 3;
113. 2; 119. 5, 7

'>
120. 4 ; 12.

24; 127. 17; 130. 25; 132. 14;

133. 8; 134. g- IS.^. ! 14.

15» 23-

97. 2 ; 102

114.9; 120.5

(^/ (see note on

13. 19; 143.

23 ; 108. 8;
123. 23 ; 132.

tassim.

€705 106. 6; 108. 13-

X€ipovpyia 132. 7> 8 ; 133.

8; 134. 8.

104; 133. 13, 6.
9. II ; 110. 6 ; 11

124. 22; 139. 19; 142.

143. 12; 144. .
;

17;

107. ; 108. 19, 24.5 112. 7; 129. 13.

('shade,' 'subdivision of

genus'; see note on 116. 4);
115. 20; 126. 13; 138. 23;
152. 22 ; 158. 15, 19 ; 159. 12 ;

160. I.

xpovos 102. 3 ; 104. 6 ; 115. 8.

{' chromatic genus') passim,

(see Intr. A, § 6)

passim,
160. 19, 2i.

102. 12 ; 110. 4 ; 128. 2o;

150. 8.05 98. I.

($ 99. 20.

123. , 12.
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